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(57) Abstract; An optkally active compound which is represented by the following formula (1) and is used in combination with a 
photoscnsitizcn A-[(J)„,-{X-Pio)l„ (1) wherein A represents a hydrophobic unit comprising at least one hydrophobic group selected 
among hydrocaibon groups and heterocyclic groups; J represents a connecting group; X-Pro represents a hy drophilic group protected 
by a protective group Pro climinabic with light irradiation; m is 0 or 1; and n is an integer of 1 or lager. The protective group Pro 
may be eliminabic upon light irradiation by the action of the photoseositizcr (especially an acid gcoeralorX or may be a hydrophobic 
protective group. The hydrophilic group may be hydroxyl, carboxyl, etc. The optically active compound Is highly sensitive even to 
short-wavelength lights and is useful in the field of resists for forming a pattern wift high resolution. 
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-•r h^b KP=^^i'i^>'xr:;i.pC:$'>, 2. 4, 4' - hUbHP 
=^^>'-3', 5* -i?^^;Vv»7xz:;W;<iS' >, 2. 4, 4' -hU 
bHp:^i/-3, 3*. 5* - h U ;>^5^;i'>?7xn;P^^ >, 4, 4'. 
5 - h U b H P^S^- 2. 3'. 5' - hU;<5^;i/>'7x-;i/^37>, 
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2. 3. 4. 4 ' h ^ t Ha^^es-- 3 '."'S • - V^5^;i/>?7 x 

(4 - t H D^->:7a:zi;l/) :K^>. 

5- i-:7x-;p-i. i-t*x (4 - h H o^^v'- 3 - ^5^;i':7ai- 
JI/) ^^'^^ ( 3 - ^^i? a^^^->;^- 

4 - 1 HD;^^5^:7ain;i/) 1 - tf:7 3i:z;i/- 1 . i-t*;^ 

(4 - t Hd^->- 3 ptjJ'^, 1- (4-;>^5^ 

;i.7a:r:;p) -i. i-tf;^ (4-fcHn^>'-2. 3. 5-hy 

10 :?t5";i':7a:z:;i/) ^d^>. 1- ( 4 - pt^;i/:7 x -1. 1- 

(4-fc FP=^>'-2. 3. 6 - h U 
1- (4 --r v:/n fc!;i/:7xn;i/) - i, i - ex ( 4 - 1 H d 
5^-2. 3. 5 - h U ^5^;p:7ai — ;W) :^^>. 1- (2-^b4^ 
5^:7 0:-;^) -1. 1-t'X (4 - tl K D^v-- 2 , 3. 6 - b U 

15 p?.5=-;i/y ^i5^>. 1 - (4 -p^ h^v'p' x-;i/) -i. i 

-fx (4-tHn^->-2, 3, 6 - h U ^5^;i/7 ^ rJ' 

1- (4 }<-^'>r7xn;W) -1, 1-tfX (4-tFP^ 
5^-2. 3, 5 - h U ;*5F;Ur'xr:;i/) p^rJ'V, 1- (.4-y)V:t 

D7x-;v) -1, (3 -7;v:rD- 4 - 1 hd:^>/:7x 

20 j^^jj'^. 1, 1 -e?:7xn;p- 1 , 1 - tfx (4 -t: HP^ 

s^r^xnji/) ^-^y^ ex (4. 5 -e?fc HP^5^- 2 
x:^;^) :7x:z;w^^>, ex {5-^^pa-2, 4->^bHD^ 
->:7xn;i/) r7xr:;i/;<^>. ex (5-^pp-2. 4-i^tl^ 
D^v'p'xnjU) - 4 - :£.^)Uy 3L=i)\^;A.^ >. ex (5-^pp 
25 -2. 4 -i^e H p^e^7x-;u) - 4 - t -:/5^;P7x-;i/^r$' 
>, ex (4. 5 -i?k kp^->- 2 - t -7^5^;i/7xn;u) :7x 

(b-8) ex (fc >« P=^^^^T U x^>|g. ^J;l«. 1. 1- 

ex (4 - fc H P=¥'>7x-;v) x^>. 1, 2-ex (4-eH 



wo 02/0^131 



PCT/JP02/03140 



26 

D5^^'>:7x— x:$'>. 1. 2-ifx (3. 5 - i?- t - 

X (2 -In Kd^£>- 5 -^^;V7xn;i/) x:$'>. i. i-tfx 

1. 1-HX (3 -TU;V- 4 - t FD^S>:7a:X;P) X:$^ 
>> 1. (5-e7PP-2. 4 - Hai*^>'7xx;v) 

10 x^>;^^: ; 

(b-4)7'J— ;i'-lfX (t H d:^>^TU -JP) X^J'^S. 
l-yxx;i/-l. l-t?X (4 - k FP=^^5^:7a:X;l/) X:$'>, 

(4 - h F P^5^- 3. -p<9^;i/:7iX 
;V) Xi5^>. 1 -:7x :=:;!/- 1 . l-tfx (4 - t H n^rS^- 3 - 
15 -r v^D tf;i/:7a^x;i/) x^>. i - :? 3ix;i/- i . i-ex (4 
- 1 HD^^v'- 3 - t - >^9^;l':7acr:;i.) x^>. i- (4-xh 

aXx— -1. l-trx (4 - t H P^rv':7 x:n;i/) JL^ yfs: 

: 

(b.5) tfx (fc Ha^$/r U-;i') :/n;t>ii. 2, 2 

20 -ex (4 ~ t Ha=^->7xx;V) yn/i>, 1, l-fx (4- 
t: Ho:^>^7xx;v)y 2, 2-ifx (3-^g^;W-4- 

k KD4^e^:7xx;i/) :/D/t>. 2, 2-tfx <3, 5->?;<5=-;w 

- 4 - h H P=¥ v:7 xx;i/) yp/t>, 2. 2-t*x (3. 5->? 

- t 4 - 1 H p:^^->:7xn;i') t/p/'?^, 2, 2-kfx 
25 (3, -5 2 - h HP^>'Xxx;i') :/p/t>, 2, 2 

-trx (3-TU;w-4-t HP^->7xx;v) :/p/'?>, 2, 2 
-kx ( 3 -TU;w- 4 - 1 HP:^^- 5 -^5^-;U7xx;w) yp 

2. 2-bfX (3- ( 1 -;*5^;l'X^;P) -4-t:HP=^^>' 

:7xxju) :7'p>''^>. 2. 2-ifx (3- ( 1 - ^^;uyp t!;u) 
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-4-t: HP:^^v':7xZi;W :/DA>, 2, 2 -ex (3- (1. 

2 , 2 - b'X (3 - 4 - k }^u^zyy 

5 7^PA>. t ->^5^;i/{fc;tiX7 3:y-;i'A. 2, 2-ex(3-:7 
;V:tn- 4- h HD^>':7 3:-;i.) yD;i>, 2. 2-t:'X (4- 
\i\ia^iyy 3^-)V) ^^-^yjv^i^ru^uny, 2, 2-tfx (3 
-::^hP-4-fc:HP^i^:7 3^-;p) ypA>, 2- (4-tHP 
^2^7ain;W -2- (2 - fc KP^^S^^o::!;!/) yDA>^ 2- 
10 (4 - b Hp^^^$^:7 jcr:;j/) -2- ( 3 - 1 p^s^^'ai::!;!.) 

P/^>, 2- (4 - k HP^>^:7i-;i/) - 2- (2, 4-e?kH 
a^^y:c=.ji) :/un>. 2- (4 - k H d4^S/:7cc-;p) -2 

- (2, 4->?k Hn^v-- 3 -^5^;i':7ai-;V) yD/"^>. 2- 
(4 - k Hp=^ 5^:7 01 - 2- (2, 5->?kHD=^i^:7::cr:i 

15 )V) :/P/'^>, 2- ( 4 - k H P^'>7 -2 - (3-'>:^7 

P^=^^5/;U- 4 -k H p:^^^:?^!-;!^) yp/1>. 2- (4-kH 
U^x^y 3u-)V) -2- ( 5 -v':^ D^^rv';p- 4 -k PP^v'- 
2 Jcn;!/) yp/1>. 2, 2-kX (2. 4-v?kHP 
^-y- 3 -?^'^}iy aL=:.)V) ypA>, 1. ( 5 - 5^ P P 

20 -2. 4 -e^k l?P^>'7ac::2;V) ypA>35:i*; 

(b-6) kX (k K P^i^T U-JU) C 4 _ ^ 0 ^'^V:* >ISs fiaj^fS. 
1. l-kX(4-k HP^5^:7i:r;i,) >^:$'>, 2 , 2 - kX <4 

- k H P=^->7-x-;i') 2. 2-kx (3-e^^P^=^-> 
ju- 4 - k Hp^^v^:? m-ji-) yi$'>, 1, 1-kx (s-i'i^p 

25 ^^>';i/-4-k HP^v-- 2 :/;5'>. 1, 1 
-HX (4 -k HP=^>'XaiZi;i/) - 2 -p^5^;VypA>. 1. 1 

- kX (2 - ;j<5^;P- 4 - k H P + -> - 5 - ->2^ P 'N^^ 7 - 

- 2 ->^g^;i/7'P/t>. 1. 1-kX (3. 5 4 

- k K P4^'>7xzi;U) - 2 -p^5^;u:/D/t>, 1, i-kx (4 
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- 1 Ho=^s^- 3 -^^i^. i. i-tf7» (5- 
4 ->»t h*a^5^7a^z:;i/) 1. i-t'x (4 

-b Hn^^v':7xn;i/) 3. 3-t'x (4-ht«D^-> 

^>-^>. 3. 3-t:7. (4 -fc l^P^S/- 3 -^5^;^ 

5 ^>^>. 2, 2-t*>^ (4 - 1 Hn^v- 3 -^5^;^ 

7 31— -4. 4 - 2. 2-b*7. (4-t:HP 

ii^->:7x-;w) ^^i)->> 1, 1 - trx (4 - 1 Ho:^-->:73i-;p) 
-^f^^y. 2. 2-\£7.i4:-[^\ia:^i^yx.=.)V)^i7^>, i, 

10 (c) bx (b KD^s^r i^jS' Dr;i/* >is ; 

1. 1-bx (4 -b KD=^^>'7 3ix;i') v^D^>37>, 1, 
i-bx (4-bFD:^^j^-3 

1. l-bx ( 4 - b H nc^>'- 3 . 5 -s?>^5^;U:7 j:n;w) 
u^>-^>. 1. 1 - b*X (4 - b H a^v'- 3 --f v:/D t!;V7 
15 5/^n'^>;5'>, 1. (4 - b H D^^Sx- 3 - t 

-^^}Vy ai:^)V) -yi7U^>^>. 1, l~b'X (4-bHP^ 
->^P^:^iJ->, 1, l-b*X (4 - b H P^v^:? 

- 4 P^^if >> i, i-bx (4-bi^P^ 

=yyy:.-}V) - 4 --f V ^P biPi/^ P'N^iJ-^. 1. 1 -bX (3 
20 4 - b H P=^>'7 3i:=^;V) - 4 --f V :/D bJWv^i^ P 

=^1^>, 1, 1-bx (4 -b H P^>':7 3::r;i/) - 4 

i'P^^-tJ-^. 1. i-bx (4 - b HP^->- 3 -;^5";l'>':c- 
;^) ^7 p ^^-y- > , 1 . -1 - bX ( 4 - b H P - 3 - t - >^ 
g^;p:7aL-ju) >'i7P^^iJ->, i. i-b*x (4-bKP^$/- 
25 3 . 5 ->>;>^5^;i/:7xn;V) z^^f u-^^^y. i, i-bx (4- 
bFP^v'-S. 5 - 4 --Y V ^ p b;i''>t^ 
P^:¥li->, 1. 1 - bX (4 - b K P^->- 3 . 5->»^5^;V7 
x^i;^) -3. 3, 5 - h U ^^^^v'W^^^' P^ + "y->, 1. 1-HX 

( 3 - :7 4 - b H p^-> >' X - ;)/) i/^S' p/\:^iJ->. i. 
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1, 1 ~tfX (3 -7U;V-4-t HD=¥'>r7ac::zjP) 

(d) A ='*^:^j;v^-;^ST^^<t;'&ife 4, 4' 

5 t HD:^i>>':7:c:=:JI/^r (2 . 3, 4 - h U b D^>'-:7x 

(4' - h HP=¥~>-:7ai::i;v)^ h >nj:t'o>^t Hn:^^->T 
U-;i/^rh>m). A''7&«@£^M^i?^s^b-&i|& 4. 4' 

(e) A3;«>t^>-if 0 > J , ,S:tX J 

u->m)> m^it. mxit. i. 4 -fx (2, 4--::^ti^a^-> 

15 ^>-k*>, 1. 3-b*7. [1- (2. 4-S^tHn:^-> 

-< y :/ci fc!;w] ^>-t?>, 1, [1- (3-p^ 

5^jv-4- t Ka=^->'r'.i— ;P) -r v:/at?JH ^>if>^ 1. 3 
-tfx [1- (5 2 -b Hn:^^v'7a:m;i^) -f v:^a t: 
^>if>. 1. 3-bX [1- (3 4 -b Ha^^-> 
20 p'x-^v) 'i'y:7'Db;w] ^>^>. 1, 3-b*;:?. [1- (3. 5 
-v^p^^;i^- 4 -b Hn:^>':7xn;v) <vyDtf;i/] ^>-if>, 
1. 3-bX [1- (2, 3. 5 - h U ^^"Jl'- 4 - b Ha4^~>:7 
)V) -fv:/Db;H ^>-tf>. 1. 4-b7. [1- (2. a, 
5 - h u 4 - b K 'fy:/pb;v] 

25 >, 1, 3-bX [1- (2 5 P^^v;V- 4 - 

b hp4^5^7x-;w) -rvyDb;u] ^>-tf>. 1, 4-b7. [1 

- (2 5 - □/\=^^->;p- 4 - b H P^>>7a:n;P) 

'fyT'PbJH ^>-tf>. 1, 3-bx [1- (3. 4->^bHa 
:3rzyy3i=L)V) -ryp'pt!;w] ^>-fe*>, i, 3-bx [i- (3, 
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4. 5 - h U t l«D#>':7a:r:;^) -fVr/DtrjU] ^>'^>, 1. 

[1- (3 -;»^5^;i/- 2 , 4 -5^fc KD^->7xr:;V) -Y 
Vypt!;^] 1, 3-VfX [1- (3-e7DD-2. 6 

-v'k Hn:^$^y X— -YVT^Pif;!'] '^^if^. i, 
5 [i-(2, 4 -e^t b* D^v':7xn;w) -r v:/p tf;v] '^^-^^^ 

1 . 4 - k'X [ 1 - (3 2, 4 - >^h Hn^5>:7x-;^) 

-Y V:/P t!jl/] ^>if 1, 4-lfX [(3, 5 - 9=- JP- 4 - 

1 1^ p^>':7x-;v> '^^if^, i, 4-t?x [(2. s. 

5-hU;*^;W-4-bl<a:^e^:7xn;V) ^>-H>, 4, 

10 4* -ifx (2. 4 h*P^>"^>'>^;v) fcr:7xr:;w)^^: 

(f) b KD^-5^r;u^;usx«*;P5;us&#i-^'(t;-&%. 

IfX (4 - 1 H P^5>- 3 - t KP^^^-^p^g^JW- 5 

7^^>, tfX (4 - b F p4-~>- 3 - t H P4^>'P^9^;^ 
-2, 5 ->?pt5';P:7ai— ^iS'>. bX (4-bHP^v'-5 
15 - b H D4^e/^5^;i/- 2 . 3 - 5^^ 5^;i'7xr:;P) ;>t;$' >, bX { 2 

-bHP^e^-s-b KD^>'^^;w-4, 5 -5^^g^;u:7x::i;^) 
bx ( 3 Jl^- 4 - b H n:^v'7x— JV) ^:$'>v 
bx (4-b HD^^rv'- 2. 5 - v'j>t5^;i/:7x-;v) 3}s;V5;wp^^ 
1. 1-bX (4, 5 ->>b HP:^^'>- 2 -^9^;V7x-;i/) 

20 -1- (4 -ijN;P5;i':7xri;i') p^tJ^^. 2, 2 - bx (4-bH 

P^e^-3. 5->>b K D^->;*5^;U:7xr:;i/) :/p/1>'5^^©b 

(g) mmm^m-r^^}::'^^ ii- (y 

25 ^>-2-'f;U) -1. 1-bX (3, 5 4 -b yip 
:^>':7a:-;i') ;>^a'>. 1, 3 - 5^ b H P - 3 , 3-bX(4-b 

HP- 3. 3-bX (4 - b Hp=^\^->- 3 -p^9^;P:7 x::iJW) -2 
H --r > 2 -;4->. 4- (3, 4 - b F P - 7 - b H a 
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^i/-2, 4, 4 - h U 2H- 1 -^>Vtf^>- 2 

-1. 3 -^>-if v'UJVa^^TS'ft:^*!! [4. 

5 fi^*], 7.tf P^^^-rSlb'&ife [4 - [1- [4 - (4-tHD:^ 

yx.J—)i^. 4- [1- [4- (4 - b H o^5^- 3 -pt5=-;i':7 
-4-pt5^;u>'^o^:^5^;i/] - i -^5^;i/x^;H -- 2 - 

4- [l - [4- (4-tKn^>/-3, 5- 

10 jc - 4 D/N^^s^;^] -i->5^JV^ 

>-3, 3' -4, 4' - If;?. (2. 5 -i^yf^^)Vy X./ 

v^^:. 

<h) m^mitT^mmm m:^\t. y )\^^vy^^^ ^wrstf 

J»J^«, 9. 9 -HX (4- t HD=^S^:7a:::i;l/) 37;W;tU>'. 

9. 9-tfx (2 4 - t Fn=^>':7x:r;v) 7;p:ri'>x 
9. 9-trx ( 3 4 - t H o^5> 7 xcl;w) yji^-^v^. 
9. (2-tHn^>'-5 -^5^;v:7xx;w) y)\^^v>. 

20 9, 9 -if;^ (2. 5 4 - 1 KP^5>'7xx;i/) :7;w 

9, 9-tfX (3, 5 4 - t F 0^>'7ai:^ 
:7;i/^l/>, 9, 9-t:*X(2, 6 - 4 - t K p ^ 
£/:7a[:X;V) :7JV':tl^>. 9, 9 - b*X ( 3 - f V ^ D bf ;i/ - 4 - 
t: H P^'>7 a:x;V) >'Jl/:tl/>, 9. 9 - If X ( 3 - -f V 
25 - 4 - t t« P^^>'7a:i:;U) ^^P^W-V, 9, 9-t:X(3-t- 

::/^;i/-4 - b KP=^->7xxji/) :7;^:^-^•>. 9. g-b;^ (3 

-•y)\^:^U- 4 - b H P =^ 7 x x;W)' 37 Jl/ 1/ > , 9 . 9-b;?. 

( 3 -y u 4 - b F P^^v'^xx;).) :7;i/:^^>, 9. 9-b 

X (4-b P^^-b^xx;!/) :7;i/::n/>35:i:. 
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TU-;va> T■^;^=^^;^s^ xti-jr-i'^^w^^^L'. 

5 n3. n 4:&tXn 5 ti^n^no Xta 1 ^-hWfe^Sr^L, n3 + 
n4 + n5^nrfe^, r, J, m> X> P r o t*MfBtc[^ D) 

5!:(5b)T?*^ns{t;'&<^le:43ViT, n34-n4 + n5 = l-'l 0 
(J?* K J* 1-9 3-9), ;^ e,{ciff^b<«2~6 (00 

15 X\t. 3-6)) gi^TJfeS, 

a;(5a)lc>i^jiS:-r^'fb'&^t UTlt^ m\z./\a'^>mf-. t;1/^;^ 
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hUx (4- 1 FD^i^:7ai-;v) yyv-^yvm^Mt^v 

-4-b: Hd:^^'>73i-;V^^>, H7. (4-b HD4^->- 3. 5 

->»^5^;i/7xz:;i/) -4-t HD^e/:7dc-;^;>^r$' ifx (4 

5 -t:HD^>/-2. 6 ->';<5^;W7xr:;i/) - 4 - I; H a4^-> 17 a: 
~;W^i5'>. tfX (4 - t HD4^~>- 2. 3, 6 - b U X 

- 4 - k h o^->:7.xri;Vp^ ^ >, vfT. (4, 5->?th*D 
^>^-' 2 - :^^)Uy x.:=.)V) - 4 - k K b^v'^ x:n;i.p^a^ e 
X <4 -k Hp^->:7x:z;1/) - a -k HD:^$^7xn;i/7^:^>, 
10 tfx (4 -k HD^^v'- 2 -pt9^;v:7x::i;i') -2-kHD^^>':7 

a^-)V;^^>. kX (4-k Ko=^r'>:7xn;V) -3, 4->'~t 

4 -k H p^v'^x— rJ'^, kT. (4-kKp:^^s^ 

- 3 - ;^9^;P7x^;i/) -3, 5 -5^- t 4 -t D^^ 
>^:7ai:n;pp^^ >; k'T. (4, 5 -5>k H n=^'>- 2 -^3^;v:7 x 

15 -3, 5 t 4 - k H D^^v-:? xi::Jl/^ > 

nta?]. -^^X2T )\^^}vm^^T^ V u x:7 xy — [k7> ( 5 - 

p^^S/jU- 4 -k Kn^->- 2 -p<.g^;v:7xr:;i/) - 4 - k 
HP=^^7xr:;V^:$' kx ( 5 - ->i7 a^:^^$^;i/- 4 - k H P 
^5^-2 ~pt5^;Vr7xzi;V)- 2 -k HP=^5^7xr:;i';<^'>if5:^i], 

20 ADy>M^*^Ts h ux:7xy-jv!a cifx ( s - ^j^dp - 2, 

4 -5^k Hp^5>:7x— - 4 - k HP=^v'r7x:^;Vp^^'>, k 
X (5-^OD-2, A--J\i^V2^~yy -2-kKP^ 

[kT. ( 4 - k H P^V':7x-;i,) -4-kHP^->-3-p^h^r 
25 $^7x-;U7t^>, kx (4 - k K P^i^- 3 -p^5^;l/7xn;i') 
-4-k HP=*^'>- 3 -p^ h=^^->7xH;i/;>Ci$^>. kX (4-kH 
u^z^- Z-:^=^)Vy :x.:=.)V) - 2 - k H n^$>"- 6 -p^ h^>':7 
3i-JU^:$'>, kX (4-kKP^v-2. 5 - 5? ^ x 

- 2-k Kp=^^'>- 6 h=^'>:7xr:;i/^:$?>75:i:] /^ti:)&««a|5^ 
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(R«)r (f)r 




(6a) 




(6b) 



(^(6a) (6b)^'v Z'-Z'tt, ra-XJ±S)'i^T^^t;*m^3?.tt1g 

ffe^^b, n6. n 7RtXn 8 ft^n-^n0X« 1 EAJtOMI&l?^ 
n6 + n7Xt+n8^1*Cife-S>. r. J> in> X, Pr 
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15 ^7V-)vm (t H p^>^;i'a, t;p^;1'». APer>M^^;^ii}0^ 

fc H P^>'r7xn;ps, t -y5^;ub Hp^e^7 3injP»j5:t*-c^ 
(c l.e7;^=^^>SJ&:^)•.sms&^l-TViT«bJ:^^i'>^7py;^ 

tttl~5 (^i^^b<^Al~4^ !KFt::i~3) m^x^^o uS. 
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^(6b)'e^$n2>'fb-&#l{C:feViX, n6 + n7Xt+n8 = 3'- 
5 10 (f!f;tt^ 3-8). i«F*b<tt3~7 (^aj;^^^, 3-6) 

K U ;^ 7 ac / : 

U:^:7 3iy-;p^ mxvi. tfx (t H p^~>^>>^;1') -tHn 
^>'^>-?f >^), 1, 5 -ex (4 - t H D=i-->^>s;;i') 

y-jPia [2. (4 - t Ho^->^>5^;i/) -6-p<5^;^ 

y3Ly—)V. 2, 4 -e;?^ (4 -b Hd^>^- 3 -pt^^^p^^^s^;!/) 
- 6 — 2, 4 - ex (4 - b h d^^s^- 2 

- 6 -^^;v7x/-;v. 2, 4-t'x (4-ti}< 
20 n^zy-z, 5 ->?j><g^;v^>e?;i/) - 6 -;?<g^;i':7 3;y-;v. 2. 
4 -ex (2, 4 t h* D^v^>v;i/) - 6 - ^5^;i/:7x/- 
2, 6 -ex (4 - 1 H p + v'^^s^^b) - 4 - ^g^jp^ y 
2. 6-ex (4 -fc Ha^^v- 2 - p^5^;i/-^>i?;i/) -4 
2. 6 -ex (4 -e HD^->- 2. s-i^ 
25 ^5^;i/^>>?;v) - 4 -p^5^;i/7x/-;i/, 2, 6-ex (4-t 
HD4^e^-3. 5 - v^;?<^;i/'<>s;;i/) - 6 -^g^;i/:7xy-;p. 

2, 4-ex (4-t Hd + ->^>vJU) - 6 -X5^;i/7x/-;i'. 
2, 4-ex (4-hHP^r>'-3. 5 - v'p^^;i'^>v;V) -6 

-X5^;u7x/-;p. 2. 6 - ex (.4 - e H D^v"^>>^;u) - 
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4 - t -:/5^;i/>'xy-;i/, 2, 6 - k*x (4 - 1 H a^->/- 3 - 
:f^^)V^>^)V) -4 - t -':f'^)vy 2. 6~\ix(2. 

4 H D^v-^^-i?;!/) - 4 - ;^^)Vy 2. 6 - f 

7. (2. 3, 4-h^)\i]^U^>^^>-J)l) -4-^^}Vyx.y — 
5 2. 6-lfX (2, 4 -v^t n^i^^>i>;i/) -4-t-y 
9^;V7xy~;w, 2, 6 -ex (4 - 1 H D:^-->^>>f;i/) -3. 

4 2, 4-tfX (2. 4 - t F n 4^>>^ 
>z^)V) - & -^vzfn\i)Vy X.J 2, 6-fcfX (2. 4- 

e?fc HD=^>''^>S?;W) - 4 - TS^P^xZ-JU. 1 , 5 -HX (4 
10 -fcHD:^^->-3. % -V :^^}V-^>-^}V) -2» 4-$^tHD:^ 

x^-Jl^^ [2. 4-t:X (4 - t H D^S/^>>';W) -6-->i7 

p^^->;i/:7xy — z, 4-t*x (2. 4 -e^t n:^->^> 

v*;!/) - 6 -->i^ P^4^5>Jl':7xy -JV, 2, 6 - k*X (4-bH 
15 D^Sx^>v?;P) - 4 -iyif U^^i^}Vy :iL J —)V. 2, 6-b*X 
(4- t: Hd^S/'- 2 . 5 -5^^g^;U^>5^;V) - 4-i^i7 

^^}vyx.j—)V. 2, 6-Hx (2, 4-e^t:l-*pi^^s^'^>>';p) 

- 4 - i; u^^^y )Vy X. J — )vu E'].r ^) h U7v:7x/ 

— [2. 4-lfX ( 3 U JI/- 4 - t HP^->'^>>»;1') - 

20 6 - 7 X / if ] . A p y >-gr*- b u X 7 oi / [ 2 , 

6-lfX (5-t^PP-2, 4 ->»t H n^v^^i^JW) -4-^ 
. (ii)I&^ 5^ b =^ X 7 X / ~ : 

h^^X7a^/-;U^ (M^J^^ exttHP^^v"- (t:HD=¥i^ 
^>z^)V) '-yau=i)V'\ T;V*>^), ^J^J^, tfX [4-kHP^ 
>/-3- ( 4 - t K o =^i^'^>>^;i/) - 5 - ^^^JU^' p^iS' 
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[4 - 1 l^n^S^- 3 - (4~h HD^v-- 3 

3- ( 2 -t: P^^^v-- 3 . 5 ->'j;<^;i/^>>^;W) -5-;;<5^;i/ 
:7i-;i.] ^iS'^', t'^ [4-kFD^>'-3- (4-li>*P^>/ 

5 -2. 5 ->'^5^;P^>>';i/) - 5 -p^5^;v:7ai:i:;i/] ;?<.^>, f 

X [4-tKD^5>-3 - (4-kHP=^^>'-3. 5->?;^^;W^ 

>>?;v) - 5 ->^5^;i/7x-;u] ^^>. tfx [4-t:HP^>'- 

3- (4-t HD^->-2. 6 -^;^'^)U^>i^}V) -^B~:^^)V 
7xr:;i/] >t^5'>, i^;^ [4 - b H D^e^- 3 - (4-tHp^^'> 
10 -2. 3, 6 - b U ;>t^;l/^>v?;W) - 5 -;>t5^;l/:7xn;P] ^tJ' 
bfX [4 - t H D^^i^- 3 - ( 5 P^J^>';i/-4 - t H 

o:^->- 2 - 9^;p^>>'jw) - 5 -pt5^j^:7cc-;H p^^J^^, t* 

X [ 4 - t H D^^e^- 3 - ( 3 -zy^U^^iyJl- 4 - b 1^ P^v- 
'^^e?;!/) - 5 - :A^jVy :^i^>. tfX [4-bl^P^v' 

15 -3- ( 5 - t -r^^jP- 2 -b H P^V'^>i^;i') -5-;^5^;l/ 
7xn;U] tr>(. [4-bHP^5^-3- (2. 4-i^bh* 

p=^e^'^>e?;i/) - 5 -p^^^jp^ xzi;)/] p<.t5'>, ifx [2-bH 

□ :^$'-3- (4 - t H P^'>'<>S^;V) - 5 - ^gF;i/:7ai-;V] 
:><;5^>^ t!X [ 2 - b H n4^'> - 3 - ( 4 - b H p 4^ 2 - 5^ 

20 )V^>i^;v) - 5 ->g^;^:7x^;^3 trx [2-bFP4^ 

v'-S- (2, 4 ->?b H n^rv'^^v'JV) - 5 ->^5^;W7x-;i/] 
^^>> bT; [4 - b h* P=^->- 5 - (4 - b H P^>'^>>';P) 
-2, 3 ->>;Ag^;i/:7 x-;V] bX [4-b}^P^$/-5 

-(2-bHP=^>'-5 - ;<'^)\^^>z^)iy - 2. 3 
25 xn;W] ;<i5'>, bX [ 4 - b h' P - 5 - (4-bHP^2^- 
. 2 ->^g^;W'^>>»;p) -2. 3 - v?;^5"Jl'7x-;i/] >^^>. bA 
[4-bHD^->-5 - (2. 4 H p:^^v"^>>?;U) -2. 
3 -S^JJ^^-JWyxr:;!/] b'7. [ 4 - b F p 3 - (4 

-\^Yu^iy^yi^)V) -2. 5 ->?;?<5^;i'7xii;i/] /^>, b* 
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-2, 5 tfX [4- t HP^->- 3 
- (4- t HP=^i^- 2 -^>JV'<>e?;W) -2. 5->?>^5^;V7 
31 :^^>. C 4 - t HD^-->- 3 - (2. 4-i^tHP 

5 ^'>^>>5;p) -2. 5 -e^^5^;P7xn;vD p«^i57>s 2, 2 -if 

[4 - k p:^!^- 3 - (4 - h Hd^>'^>>>;^) - 5-)^=^ 
;i/7x:^;i/] yuA>, 2» 2-tf7. [4 - t Hni=^^i^- 3 - (4 

-hHD^ri'- 2 ->c^;p^>e^;w) - 5 ->c5";v7air:;v] 

J^>. 2. 2-tfX [4 - t HP=*^'>- 3 - (2 - t J^a^^^v-- 5 
10 -;<5^;i/>^>v>;i') - 5 -;*5^;P:7 3i:::;U] ypA>. 2. 2-H 
X [4 - fc P^^v'- 3 - (4-tKn^->-3, s-^?;)^^;^^ 
>s^;U) - 5 -;»tg^;w:7 3ir:;P] ::^DA> ; i, i-fx C4-ti 

HD:^>^-3-(4-t n4^i>^>i/;l') - 5 - P^'^^JVy aiZL)]^-} 
1, l-trx [4 - t: K P^v'- 3 - (2-bH 
15 D^->- 5 - >i/;w) - 5 -^9^Jl/:7ai::z;i'] '>^p^^ 
•tJ-> : t*x [4 - t H P^s^- 3 - <4 - b KP^>'>^>>';v) - 

5 - ; 2, 2 - tf;^ [3 U^4riy 

;v-4-tHP^^s^-5- (4-t }«p^>'^>s?;i/) 

Tl/PA^. 2. 2-lf7. [ 3 -v'i^ P^^2/;l/- 4 - t h*P=^^S^- 

20 5-(4 -tKP^>'-3 - :AT)l^^>z^JV) 7xn;l/] yp 

2. 2-fc*;5^ [ 3 - P^^5^;W- 4 - t Hp4^^- 5 - (2- 

>:$':7xy-;i/|«. 2, [4-k HP^v- 3 - 

(4 - b K P4^i^^>':^;p) - 2. 5 --:^^9^-'l''^>v^;H -4- 
pt5^;V7xy— ^l', 2. 6-bX [4-b Hp=^>'- 3- (4-b 
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Hp:^->- 3 -^^;i'^>e?;p) -2, 5 -y>;^^ji^^>z^}]^'\ - 
4.- :^^}iy x./-}]/. 2. [4 - fc H a^e^- 3 - (2 

-b HD^^t^S^- 5 -^5^;V^>v»;i/) - 2, 5 -z>}^^)V-^>i^M 

- 4 - >^^^ly :i^y—JV. 2, 6 - tf;?. [4 -t Hd4^5/- 3 - (2, 
5 4 -i^ti H P^->^>>'Jl/) -2, 5 ->'J><5=-;W^>>';W3 -4- 

;<5^;W:7:n/— 2, 6-t:7. [ 4 - k H P=^>^- 3 - (4-t 

vini^ri^'^>i?;w) - 5 - 4 - ^ g^;p:7 x y - 

;t/, 2, 6-lfX [4 - t HP^'>- 3 - (4-hHD^5^-3- 
:^=^)U^>i^}V) - 5 - :<^)V^>^JV} - 4 - x / -JV, 

10 2. 6-k*X [4-bKD:^^$^--3- (2-t Ha:^^5^-5-^g^ 

- 5 -;>t5^;^^>>?;H - 4 -^^;i^7xy-;i'x 2. 

6 - tfT. [ 4 - t H d4^'>- 3 - (2,4 - v^ t H D > i^JV) 

- 5 -;<g^;W^>>^;V] - 4 -p^.^iVTx/— ;Us 2. 6 -hx [ 2 

15 ~ 4 -7^g^ji':7xy — 2, 6-tfx C2-tHD^>'- 

3-(4-tHn^>'-3 -p^9^;w^>>»;v) - 5 -;^5";1/^>S? 

ji'] - 4 -^5F;u7xy — 2, [2 -b i^o^^j^- 3 

- (2 - t KP^i^v'- 5 ~ :A^}V^>'J)V) - 5 

- 4 -p^5";i':7xy-;i^. 2, 6 - if :^ [ 2 - 1 H D^i^- 3 - ( 2 , 
20 4 -e^t HP^i^^^i';!/') - 5 ->^g^;w'05^;i'] -4-y^^)V 

:7x/-;i'/j:a:©bX [b>P^>'- (b h*P=^S^^>5^;H 

ij7xy-JI/^s by^ { 3 -'[4 -b KP^e^- 3 - (4 

- b H P^v-- 5 - 5 -^5^ -JV] -4 

- b H P4^->- 5 - x-;H ^i$'>, 2. 6-b7.{3- 
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IdT. [4-ti HP^v'- (4 - t HD=^v- 3 

tfX ( 2 - t Ha^e^- 5 -;*5^;i'7x — ;V) ^TJVy ji-)VJi ^ 
IfT. [4-t Hd4^'>- 3-tfX (4 - t Hn^^^i/- 2, 5 
10 i:::;H ;>t^>. tfx [4-t:FD 

^->-3-lfX (4- t l^P^^S^- 3 , B -z^jt^'^JVy jL=i)V) 

15 hUT^ (b F p^5^^>>^;v) jPii, 2. 4, 

i4-\z\^n^zy^>i^)V) 2, 4, 6- 

hVT. (4-}:i\^n^>' - 3 -M^^)U^>y>)i^) 7 2. 

4. 6-FUX (4- t FP^v'- 2 y x. / — 
2. 4, 6-FU7. (2 - t Fp^tv-- 5 -pC^;i''^>i?;V') 
20 7x/— 2, 4, 6-F'JX (4-b FP^^e^- 2, 

yjzy-)V. 2. 4, e-FUTs C4-tFp^-> 
-3, B - V ^^)V^>V)V) :7xy— 2, 4, (3 

-tert- 4 - t FP=^5^^>>';W) 7x7 2, 4, 
6 - F U X (3 -tert-:/5^;i'- 4 - t F P^v- 3 -;?t5F;i/^> 
25 y :xiJ —)V13.E, 
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10 



15 



l(Pro-xHJ)d 











— (?) 




(fir 








1 






[(Pro-XHJ)d 




KJ)- (X-Pro)l„„ 
f(J)-{X-Pro)l„„ 



(^(7 a) (Vb)*, Z 1 " - Z [^-X»Sfd:oX. i^^bTfc^mX 

^n^nOXfil £^±®SiSc^5^L/. n 9 + nl0+nll+ni2^ 1 
T^S. u, r, J» m, X, P r o J^MIBt^J^U) 
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5^(7b)■T:^$nS^b^lb^c:feViT^ n 9 + nlO+nll+nl2= 4 
-12 (03^f^4~l 0). 0*L<t^4~8 4—6)^ 
5 ^TfeS, 

(a)ifeM=K"x h ^ j^^;^ :7 X y : 
10 2. 2 -"x h ^=¥x (4- 1 i<n:^>':7x::i;i/) x^>, t;v^;1' 

S©®^»^^t-^^c5cM^I^5^ b^^X:7x/-;HB C 1. 1. 2. 
2-^b-^^;?. (4-b HD^^^S^- 3 -;<^;V:7x-;i/) x^>, 

1. 1, 2. 2 -5^ h^=¥x (4 - t H p4^'>- 2. 5--:^^g^;v 

15 :7x-;W) X;57>, 1, 1, 2, 2 h^^:^ (4-kHn^>' 
-3. 5 ->?>t5^;W7xx;p) 1, 1, 2. 2-7^b^=^ 

:^ (5 - t -:/5^;v-4-b KD^^-- 2 -^^;W7xx;v) jl^ 

>.l, 1, 5, 5-7^h^^X (4-t: Ha:^^e/:7xx;i/) '>^> 
1, 1, 5. 5~-rh^=¥X (4 -t Hn^r>'- 3 
20 77xx;P) '^>^>;i5:a:; 

1. 4-tr;^ [1, i-tfT. (4 - 1 Ha:^$/:7xx;p) >^g^;P3 
'^>-k'>, 1. 4-t:7.[l. 1 - tfX (4 - b D^^^i/- 3 - 

5^jw:7xx;v) /<>-tf>, i. 4-ex [i, i-if:^ (2 

25 -k V5 P=^->- 5 ->^^JW7xx;i/) '^^-^^^ 1, 4- 

b:;?^ [ 1 , 1 -tf X (4 - t H P^v' - 2 , 5 -i^;*5^;i/7xx;V) 

^>-tf>. 1. 4-t'';^ CI," (4-fcFP=^i^ 
-3.5 ->?p^^;i/7xxA) ^>-\f>. 1 . 4 - kx [ 1 . 

1 - (4. 5 ->^ti h'D + ->- 2 -i^;<TJlV x.njl') ;<^JV] 



wo 02/079131 



PCT/JP02/03140 



44 

^>^>. 1. [1. i-.Hx (4-t Kn:^^->7jin;i/) 

(b)Ma 7 a: y - ;v ^ n is It <^ 7 X / — ;v ^ : 

4- [1, (4 -fc Kd:^^$/:7 xz:;i/) ^5^;^] -4* 

5 - [1. i-tfx (4-tFP^>^-2. 5 -i^pi.5^;v:7ai-;w) 

^>if>^ 4- [1, (4- t Ha^v'- 3. 5 

-i>;<9^;v:7 3cn;w) -4' - [i. i-H;?. (4-tH 

p^^jz-z, 5 -i?>^5^;i^:7xr:;w) ^>if>. 4 - [i, 

(4 -t KD^^^S^tJx-jV) -4* - [1, 1- 

10 trx (4- 1 KD^^v'- 3, 5 ^> 
-fer>, 4-ci. i-tfx(4-t:Ho^^-5/-3 ->^5^;^7x^;^) 

^5";H - 4' - [1, l-t*X (4-t:Fo^5/-3. 5->^;=< 
9^;i/:7xn;i.) ^>if>, 4 - [i. i-H;^ (2, 4- 

v'b H D:^^->:7 jc-;V) - 4*-[l. l-bf7.(4-t: 

15 HP4^$^-3. 5 ->?p4 9^;i/:7x— Jl/) ^>-^>, 4 - [ 1 , 

l-t?X (4-tHP^5^-3, 5 acn;P) 
-4' - [1. (4. 5 -$?t: K P^i^- 2 -pt^;P7x 

•^>^>. 1, (4 - t K P=¥e'- 2 , 5 

-i^:^^)Vy 3L=:JV) - 2, 2-fc*7. (2, 3. 4-hUb:FP^ 

20 e^7xn;i/) x^>}&:^:. 
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5 Jl/S. TU-;VS, T^>»I/=^;i'S, X»er-r^-^WS«:^L. nl3, 
nl4. nl5, n 16> n 17 n 18 ft:-€-n-=?n 0 Xtll E^±(OMISc 
^^b, n 13+ n 14+ n 15+ n 16+ nl7+ nl8^ 1 "C^^-S. r. 
J, m> Xv P r o ttltrlBtcIwi C) 

r «^51Z ^ *~Z ^Nc-CPViT. -en-^n, mfl3^(3a) 
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5 ^(8b)l!^:^ tl^-fb-g-i^lC^feliT. nl3+ nl4+ nl5+ nl6+ n 
17+nl8=4~l0 4~ 8 )v 0^ b < fi4~ 7 

4~6) jgi^TJbs. fe*3. ni4 Rt^ni? -en-^tio-cabo 

KU. 2, [4-kHD^>^-3. S-H:^ (4-tHn 

/\ay>m'pf3i^t)^'^mii^nr^(^•fsi< t «b— softies 

'r'5iSt#t^^^^1i-:7:i:/"Jl^M [2. [ 4 - t H P - 

15 3. 5-t*7. ( 4 - t H D^5/- 3 -p<.5^;l/^>>>;i') :7x:ii;W] 
t/D/'^V, 2. 2-tf;^ [4-tHD^v-3, 5-tf7. (4-t 

Hn^$/- 2 -y^uzr.ji^^ :fu/^>. 2. 2 - t* 
;^ [4- 1 Hd^~>- 3 , 5 - (2 - b kd:^>'- 5 
^>i^;p) :7xn;i/] :/D/i>, 2, 2 -ex C4-tHn^>^- 
zo 3, 5 (4 - 1 Hn4^>'- 2. 5 ->?y^^;i/^>>^;v) :7a: 

yoA>. 2. 2-lf;^[4-t:Fn4^>'-3. 5-b';z.(4 

-\::y^a^i>-3, 5 -e^>^5^;v^>>'JW) ■7a:n;v] •:fun>ni 
if] ^^^Tj^^aj^T^s. 

/^*S, B&|B^(4a)~(8a) (4b)~ (8b)T^ ^ tl , d>0^&(DltZ^ 

« n-^ns -p T T J: . 
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^UX%)J;Vi. «SISPro«, 

0 0 0£t±, :tUrf-^-T«, 10 0'-2, 5 0 0. fiF^b 

< « 200 — 2. 000, \Z^^ U<« 300 — 1, 000 (1 
0 0~) g^T^S. 3t?Stt<b-&*fe>j5>5^yT-75S^U ^'•x' — (D« 

-3^^- hT&rif). 2 - t -:/b=^>':?7;v#n;i/^:^>-f 5/- 2 - 

20 ;i'T-fe h (Boc-ON) :/^^) h(DKt^. "tUy 
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jhX€. ll5t"*fPt*g7feeiJtT^«?3im©M*::^#<t- ^Jli3e>^X 
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7.)\i^~'0 [x;i/5j^>mxx7=-;i/, 1.2,3 

>;^;V'x|n^- h (#icc 6-ioTU-;wc l_2T;^;^>:^;^3l^:^- 
^); 2. 6 -5?::^ fa^>i?;V'h;i/X>;^;i'a)N;^;— -^^y-f > 

a<&^bTV5Tt> J:Vi c 6-1 0^ 'J - c i_4T;m^;i' h;i/x> 
b U :7 3ix;i/j5^;>j^x«>A 7;I/^d iJnT. 7x— h (t 

25 P S - 1 0 2 ), K U :7xXJl/XJb3i^X':7A ^^lJ-:7;i/:toT>5^ 
^> (TP s - 1 0 3), 4- (7xx;W^:t) 7x:=:;i/e^:7ai-;l/ 
XJW3j^n!:7A ^^lJ-7;W:4-n7 >5^'^ > (DTS-103).4- 
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(TPS-10 5),h u :7xz:jux;v>}^n':7A Ji-y)V:i-u':f^ 
>x;V2}^n;u (TP s - 1 0 9 ) U Eo) b u r u — 

X:7x— h(BBI-102), 4, 4*-e^(t 

a — H-t7A '\=^iJ-:7;W:e-aT>'9"^-^- b(B B I - l O 3)> 

10 4, 4' ( t a-Hzn^A 

D#l/— h(BBI-lOl), 4. 4*-e?(t - r^^^^W^x:!:;!/) 
a - h y n :A ^ > X)V^^~ b(B B I - 1 0 5), 

4. 4' -5^ ( t -:7'g^;i/:7ai-;P) a— H:::':?^ :f]>yrx)U 
h (B B I - 1 0 6 ). >5:7xz:;i/3-- H " A h u 7;v^ 
15 □ >^ ^ >X;i'3j>:?;— h (DPI-105), 4 - 7^ f=^>'7x:^;l' 

:7x::i;va — H— C^A b u :7;v:r d ;>t^ >::?.;i/:j>:^^-^ h (dpi 
- - h o 7 X r A '\^r-y- :7 JV:^- o jJn X X — h if © 

20 h=^^J^-4-(3. 5->^ (V«Ji'DD;»tg^;V) hV7i>-)\^) ^ 
>-tf>(TAZ-104), ^.5/ - 4- (3. 5-v>(hU 

^axn^^JV) h>JTv^-;P) :h7^l/> (TAZ-106) ;^^ 
0y\o7;i/^;Hv UT>':i;j/.TU-;i/> i-;<h^e/-4- [2- 
(3. 5 -i^h U D D>cg=-;Pb U x-t^iuJI.] '^>-lf> 

25 (TAZ-110), 1, 2-^>^ h^i^- 4- C2 - (3, 5 - 
hV^aa:<'^)Uh0 7i^-Jl) jLt'^-JUI ^>'\£> (TAZ-l 
1 3), 1 h^-y- 2 - [ 2 - ( 3 .* 5 - h U ^> DD;j^5^JU h 
ij 7i>-)V) X5^- Jl/] ^^-^^ (TAZ-l 18) fi^fOAOT 
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h^^^ [7.^ ->>-r 5 t)>y 7:^)1^^^— N (S I - 1 0 

6), Xi7i^>'i S.S>)V y^i^.JPXJVtz^-' h (S I - 1 0 0). 

x^->>-r5e?;v hjv-i )V7s)V:^^~-h (si-ioi)>x^v' 

S.z^)V h^J y )V:tVi^^)Vyt.)V:^^—h (S 1-10 5), y 

5 ^JV'i^i^Ji' h^J y JU:tax)V:^^—h I - 1 0 5). i-y ^ 
5 •)j>y r 7.)^-^:^-— h(NAi-i06), -^-y^jv^ 
>7s}V^^—V (NA I - 1 0 0)> -^y ^ }V 

h U y )V^u:^'5'>:^)V'i^:^— h(NAi-i0 5), ^ 
h;i'-f h (na i - i o d. j )V:^)v:^>^ ^ 

10 i^;)/ h U >';p:t-n ^r^' >x;V!f?:^— b(NDI-l05) ;^<?:] 

isiEifim^-c^^. ^-ft. x;^3^^>^i^#: ci^^ji, tda 

M - 1 0 1 J TD AM - 1 0 2 J FD AM - 105J rDAM-20 
IJ U^i(D- S O^- C ( = N) -^fe^^-r S^b-a-*^ ; TD S M- 

301J uao- CH2- s o : yp A J - 



wo 02/079131 



PCT/JP02/03140 



52 

Tj^ij-v-- [m'&ft^t&fp;«7;w3i?>'@^ ((^^) 7^u;wm> ^tKvi^ 

15 5}^U b*-;i/x— er-f^^ng, -fe;pp-xx-^;i/^3^j: 
25 uv- (iJ?Ut£-fbt:x;i<', :^ft:t'x;i<-g^^bfx;|.^a^#:. 
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U*^- ii:^^) Ti^Un-f;!,^, TUJVS. t'n;uS: ->>:^^:-f 

T X « 2 M £A Ji ffi ^ t> ii- X ^ b X J: V i , 

yx.y—)V. 0-. m-XJ±p -i? 2, 5-, 3, 

zo 5-*fc»i3. 4 -=^s/^y 2, 3, 5 - h u pt5^;w:73:y 
2 - t - 5 - :^^)l'y j^j —jv<d c ^.^r )i^JVy :c j — 

UTtt, <^m> 'j>^^^). :^mm. it^:x^m^ m 
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7i7U V— ^>^ t HP=^^i^^;i':iJV (t^jJ') T^^)U-h, 
15 t: HP4^'>yjV5j?;i/-;W (;*:$7) 7i7Ul^-h. 1::Hd^>'75^*7 
>^;i' (^^) 7^7 U V- h;ft£o^fi|^^jlM^«lSSr5t-r§ 
^) 7i7UV— h (k 1* P^'>t*7]bS7^h5C3_8->i7 p7>4^;i' 
(>^:5^) 7i7 U U— hfxe) : t: H P=*^-> ^ t HP^'> 

20 p=^5^x5^;V'-y ;^J}?;^^>}^^:©k Hp^^i>c i_47;u4^;p->' 
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)V T^V U-h (Ci.ioT;1/=^^;P (;^^) U U—h); 

'f>ms '1':^3>®&;'5:i:3> A9=-lx>, a ->.5^;i^7s^ U p-t 

- 5^ ;i/ 7. ^ w > , X ;i/ h J 1/ X > ^ <D 55 # tf X ji/ 5S m « ( X 

25 5^U>5^#afl:) ; HXJU;;^5^;Ux-5";i/, XJVxg^;UX--T-;i/3/i 

<D flg itesj f X X 7. X t' tEi* ^ *f p. n -5 . 

cin ^ CD ^ S <4 * S ^ }^ m 54 T X « X @ ± m ^ t5 * T ^ ffl 
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•r^^m.i^(om^u. m-mi^(oum.iziftVT . i o-i o omfi%, 
i?*L<«2 5~8 om&%. ;§f e>tc:^F^u<«3 0-7 omm% 

20 i:^^) 7^ojvmmm a^^) 7 ^ ji^mcom^kxit^m-B^^ 

'^-X^flgCDfiS^pl^^^g}^, 6. 000-- 50. 000. » 
^b<«7. 000~30. 000. ^ ^\zB^l^<\t7 , 00 0 

— 2 0. 0 0 o mM-vst^o 

rcm(Dmm^m\z^^m^m) \z^r)my^ikm^^^'r^mmt^ 
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0. 0 1 /I ~ 1 0 0/ 1 sS(Dj^:vj4gHd^&3S*i-c^v ii^, 0. 

1/1-7 5/l> b< 1 / 1 5 0 / 1 g^^SoT^J: 

5 omagB^ i5^*L'< « 1 ~ 3 0 Msaj* $e.i::ifF^u<»i — 2 

10 — 5 os«%5g^), b< jis ~4 0SM%> $ e. ^^:^tf « 

5 ~ 3 oss:%s^T£fes. sfc^ wi^%^mt^m<om%\^. m 

?^^lfe#T. 1 0 Oa^gPlC^UX, 1-10 0 OMM 

^ im7i\-i. 5 — 100 OSSSB), ^^V<\% \ 0 — 50 OHM^. 

$&ic:«F*u<tti 0-3 0 oaagi5> 10-10 oa«eps 

15 g^T?*^. 

jl/^t^). ^h>^ (7irb>v ->i^a^^it / >;^c}:^^), X7.5";W 

i^u 3-;i/x— T-juxxx;!'^ (-fea v;V':/T-k7^- 

25 ::/D b!l^>i^U n— ;<^;UX — "r;VT-feT-— b (PGMEA 
fs.E(0 (^Uy ^^vTJV^U'^e'U 3-Jl'TJW=^;l/X«-7^ 
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I ':fa)dU>'!/^) a~-)U:^^}VJL~^jVr±y^-h (PG 

15 ^^^^-C^^TfectVi. 

25 jnf^^ga:$rfiJMbT, V7b^-i7 (::/U^-^^) fei:tJ;bffc» 
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m^m(Dm^\t. i^\zmm-^nT. m^i^^ o . o i ~i o nm. 
^a*^e.s^-e^, a^. o. os-^iummxyt. o. i~o. 

5 7 Mm) m^'^&^o 

jj? — — ^— ^, PEB)) -rS<D*^ff ^ bVi, ^fc. 3g|felC<fcD 

□ y>^>y. JSEtK^A". UV7>:/?^^:0^J^ ; gJI (4 3 6 
25 nm). i iSt ( 3 6 5 nm), X=^re^'T- t^ — if— <«SJ^ti, X e C 
1 (308nm). KrF(248nm), KrCl (222nm). 
ArF (193nin). ArCI (17* 2 nm). Fa ( 1 5 7 nm) 

UE), BSm. EUVj^ (13nm), xm^^(^t!^^^ 
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9^)Z. KrF (248nin). ArF (193nm), F^dS? 
nm) ;^^?CDX4^5^v-^'-•9'-. Xi^, EB^. EUVH (13 
nm) rs.E0 1 0 — 3 0 0 nm@S^Oi^fiO3te«t;0^^f«Jtc^Jffl-r # 

•er^JltdtT^^. MX\i£. K r Fx:^^^-^— U — If— (24 8n 

15 ^siST^^^nfe (^^) TiJ^j^p^^iiw ; «gis-e«gi^n^ 

^75:, A r F X.^i^T—U-if- (1 9 3 nm) ^m^mtVX 

t*) u^\zm\:^xm^-c^s m^^m\-^> n^. o. oo5$>~i 

U< «6 0~. 1 5 0 t:, S ^ b< « 7 0 - 1 5 0'C^^T*a& 
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zT^jyhmmwiiSia). mmm^Mn iwwmi^. u^j-ymis: 
(DmrniSLum^m^^m-r^r^tbiz^m-r^^^. 

£4Tic, mnmiz&'z5\,^T^mm^^r)nm\zmm-r^ib^. 

H3C CaigsCMOCgMg H3C CH3 

20 JBi7lcS^MX?^;i/ (A c OE t ) 5 0ml4'lC, 4 - v :/p fc!;i^ 
7xy— ;U5. 0 g (3 6. 7mmo 1). tiLBI/X — (HC 1 
-Ether) (1. Omol/L) 1. 7ml <&i)D^T4 0 "C 

fclKJtbfc. :i©4'fcx5"jnfn;i'X-5";U7 . 9g (109. 6 

mmo 1) ^mTh—mmwi^Tc. ^j^mrm^ mmy}^m±hoo 
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(1 -X X h=^^$^- 4 --r v:?'nt!;v^>-t:> 7 . O g (3 

3 . 6 mmo 1 ) 

5 *H-NMR(CDCl3) ppm:l. 10 — 1. 30 (m. 
9H, i s o-P r t^^CHg), 1. 4 9 (d. 3H. ^mCH 
a). 2. 80 — 3. 00 (m, IH. CH). 3. 45-3. 70 
(m, 1 H, OCH2), 3. 7 0-3. 9 0 (m, IH, OCHg), 
5. 35 (q, IH. ^moCH), 6. 95 (d, 2H. C6H4). 
10 7 . 1 5 (d, 2H. C 6H4) 

m-S&m2 : 1 - (t e r t -Zf h^^-y:^) )V^:=^)V:t^>') -4- 

/==\ Acetone /(CH3)sNCsH4N H3C O 

^ 9"-\ >-OCOC(CH3>3 

HgC^ ICOOC{CH3)3l20 H3G 

M^T±h> (Ac e t on e) 5 0mHz. 4--rv:>'PfcfJl/ 
15 7 a:/— ;W5. Og (3 6. 7minol) t 4 - 5? >^ 5^;l/T 5 / tf 

U [(CH3)2N CBH4N] 4. 5mg (3, 7Xl0-^mmo 
1) tt:m^. 4 0'C\zMmvrc^. z^- t e T t-^^Ji^S^:^- 
3l?^-h8. Og <36. 7 mmo 1) *?KTb 2 4^m^#bfco 

citfcj;t)l - (ter t ~ >^ h^->:;!7Jl'3^x;u^^>') -4--< 
VT'D tr;i/^>"fe?>8 . 3g (3 5. Immo 1) *^§yfc. 

#e>nfe 1 - (ter t -:/^:^>'5!JJ^3^?::l;^^=^^>') - 4 - 

25 ^H-NMR(CDCl3) ppm:l. 25 (d, 6H, iso 
-Pr), 1. 55 (s. 9H. tert-Bu). 2. 80-3. 
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00 (m. IH, CH). 7. 08 (d. 2H, CgH^). 7. 25 
(d, 2H, C6H4). 

mmms : l - < t e r t -':fh^>^^)V^::^)l'yi-=¥-y) - 4 - 
( t e r t ^>^>(,^t'^m3)(D^^ 

5 

H3C-6-y°)-OH ^^"^ ^ (CHa)2NCsH«N^ HaC-A^V"")— o6oC(OH3)3 
hig^ (COOC(CH3)3kO CHs^ 

JKTKT-fe h > 5 Dm Mz:, 4 - t e r t - :/^;i':7 y 5 . 
Og (3 3- 3mmol) i: 4 - ><. 5^;V7 ^ / tf U £^ > 4 . Dm 
g (3. 3X10-2mmol) &JD^. 4 0 "C fciDfSi l^fc^. i^- 
t e r t -:rg^;i'5?:«7 — 3j?:^— hi . 3 g (3 3. 3mmo 1 ) ^ 
10 J^iTU 2 4^Waj^b;fc. S>Si^T^> mmt:l^^V. 'N^1f>Jc 
^j&iUX>'U:?;y;V;it7^A7?^S'r^C:i:tc:J:t), 1- (tert 

h^'>:^7;UJi?-;v:i-^s^) -4- ( t e r t - 'O-if 

>8. 0 g (3 2. Ommo I ) 

»H-NMR(CDCl3) ppm:!. 30 (s, 9H, tert 
15 -Bu). 1. 55 (s, 9H. tert-Bu). 7. 10 (d. 
2H. CeH^). 7. 35 (d, 2 H, CgHjo 

llifi^3J4 : 1 - (tert- ^ h^zy:t3 )l^:^=iJV7t=^i^) - 4 - 
r^D t ^ >-fef >'({b-&'fe 4 )CD-&^ 



/=\ Acetone / (CHahNCsHiN /=\, 9 

Br— 4 >— OH — Br— C >-OCOC(CH3)3 

^-^ [COOC{CH3yaO ^^-^ 

20 ^JS^aj 2 »c;feViT, 4 --f v ^ n t:;u:7 x y 4 -:/a t :7 

aLy-;i/tf^;^5e^^. mmn2 tmmiZl^Xl - (tert-:/ 
'H-NMR(CDCl3)ppm:l. 55 (s, 9H. tert 
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-Bu), 7. 08 (d. 2H. C6H4). 7. 48 ( d , 2H, C 
e H 4 ) « 

5 : 1 - ( t e r t -':/h^^ij)V-^:=.)V:t^>') - 4 - 

5 

1 - ( t e r t \-=¥z^:fJ)l'^ziJV:t=¥z^) - 4 -^M,mm.^> 

10 ^H-NMR (CDCI3) ppm:l. 5 5 (s. 9H. tert 
-Bu), 5. 37 (s. 2H. CHj), 7. 25 (d. 2H. Cg 
H4). 7. 3 0 — 7. 3 8 (m. 5H, CeHg). 8. 10 (d, 

mMne :1. 4-s?(tert - h ^>';^j;nt?n;i/:e-:^s^) 
15 ^>t*>('fb'&«b 6)©-&^£ 

/=v Acetone /(CHa)2NCBH4N y=\ 9 

HO—i >-OH *^ (H3C)^CO-4 >— OCOC{CHa)3 

^-^ (COOC{CH3)il20 6 

fl:-&«i 6 

»H-NMR (CDCl3)ppm:l, 55 (s. 18 H. ter 
20 t-Bu). 7. 18 (s. 4H. CeH4). 

^mm? :4. 4'--:^ (tert h ^i^:^ JV^:=:Ji':t=^ i^) 

lCOOC(CH3)al20 O 
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^H-NMR(CDCl3) ppm:l. 55 (s. lSH, ter 
5 t-Bu), 7. 25 (d, 4H, CeH^), 7. 55 (d. 4H, 
C 5 H 4 ) o 

mmms : l - < t e r t -':fh^-^iJ}Vt^::^JV:^^-» -4- 

/==\ 9 /=\ Acetone /(CHa)2NC6H4N /r-^ 9 ^-"^ 9 
"n.>MJ IOOOC(CH3)3laO ' 0-°^-0^^^^3 

10 llliS0ii2 fc^svix, 4--r vy^t^;^7a:y-;^«:4-t hd:^ 
1- ( t e r t -::^h4^v'557;V:it?zi;v:^:^^-» -4-^MWmyx, 

^H-NMRCCDClg) PPm:l. 55 (s, 9H, tert 
IB -Bu), 7-18 — 7. 50 (m. 7H, C^H^ + CgHs), 8. 
2 4 (d. 2 H, C 6H4). 

9:4- (tert - :/ h.^ ~ 4' 

- p ^ t? 7 X J/ (ft; # ifei 9 ) o jBfe 

Acetone /(CHa)2NCsH4N /=\ /=\ Q 

OH Br-i h-i /-0COC(CH3)3 

[COOC{CH3)3l20 ^— ^ ^— *^ 

20 ^Jfi^aj 2 t:feUT. 4 --f y tf;P:7 -JP* 4 -ya^- 
-(tert h4^S^:^;i/jHii;i/:^-^V) -4'-:7'p^:lf:7xr: 
*H-NMR(CDCl3) ppm:l. 55 (s. 9H. tert 
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-Bu), 7. 25 (d. 2H. CgH^), 7. 43 ( d . 2H. C 



6H4), 7.50 

mMm 10:2 



'7 . 6 0 (m. 4H. C6H4). 
6 -e? ( t e r t - >^h:^^>'*;V5j?; 

1 O)0'&^ . 



10 



15 



20 



OH Acetone /(CFWzNCsHiN 




^ ^ [COOC(0H3)3l2O (H3C)30 

<t^¥s 10 

Rx^ui^. mmm2 iimmi^VT: 2. 6-i?(ter 

^H-NMR (CDCI3) ppm: 1. 55 (s. 18 
t-Bu>. 7. 3 5 (d. 2H. CjoHe), 7. 6 7 
CjoHg), 7. 8 3 (d, 2H, C]oHg)« 
^m«»J 11:1, 5 - ( t e r t - h ^5^:«7 5>) 
l^^^b-^*^ 1 l)©-&^ 



OCOC(CH3)3 



. 6 - t 

t 

H. t e r 
(d, 2H. 




Acetone / (CH^NCsKtN 

» 

[COOC(CH3)3l20 




9 

OCOC(CH3)3 



090C{CH3)3 



i^x^&.n-. mmm 2 hmm\zLx i , 5-5^ (t e r t->^h^ 

'H-NMR(CDCls) ppm:l. 55 (s. lSH, ter 
.t-Bu). 7. 38 (d, 2H. doHg). 7. 55 (t. 2 H. 
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CioHfi), 7. 89 (d, 2H, CioHe). 

mmm 2: 6- ( t e r t - :/ h + e^*;i^#:i;i^:t=^^ e^) - 2 



^-^Ssj^-^Br Acetone /(CH3)zNCsH4N u''Hj.''*>>y'*^9°^^^^3)3 
HO-^^^^^ [COOC(CH3)3kO Br^^-^*^^ 



2 -:^-:7 h-;nc:f^^su;^, ms«fi2 ^:|S|«HcbT: 6 - ( t e r 

^H-NMRCCDClg) ppm:!. 5 5 (s, 9H. tert 
-Bu), 7. 38 (d. 2H. CjoHe). 7. 55 (t, 2H. 
10 CioHe), 7. 89 (d. 2H, CioHg). 

13:1- (tert - ^ h =^zy:fy - 4 

V_/ tCOOC(CH3)aUO ^-^ ^--^ 

^b6«j 13 

*H-NMR (CDCI3) ppni:l. 55 (s, 9H. tert 
-Bu), 5. 05 (s, 2H. CH2O), 6. 97 (d. 2H, 
20 C6H4), 7. 10 (d. 2H, CgHj, 7. 2 8 — 7. 48 (m. 
5H, CgHs). 

l 4 : l - < t e r t -•:fh^->i})l^:^=^)U:t^'y) - 4 
- (t rans-4-yDt!;i'i^i^ a a^^S/JW) ^ ^-ti >('lk-&«^ 1- 
4)<^-&^!Sc 
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14 

lligM2 fcfev^x. 4 --f V >^D if;v:7xy-;v^p - (tra 
n s -4-:/afc!;i/>':i7D^:^^^;p) ^7 x / -;i'te:f^^S£t^, H 
mm 2 tl^filcUT 1 - ( t e r i h ^i^:^ )V^::^)V:t=^z^) 
5 -4 - (trans-4-yo t!;i/>^^ P v';^ ^>if>^% 

»H-NMR(CDCl3) ppm:0. 90 (t, 3H, CH3), 
0. 95~1. 50 (m, 9H. C2H4tC6H,o), 1- 55 (s, 
9H, tert-Bu). 1. 78 — 1- 94 (m, 4H. CgHi. 
10 0). 2. 39~2. 53 (m. IH, CgHm). 7. 07 (d. 
2H. CeHj. 7.2 0 ( d . 2H, CgH^). 
^Jfi^l 5:2. 2-lfX [4- ( t e r t - :/ h ^i^;^? 

/=\ ?^>'=\ Acetone /<CH,)sNCfiH4N /=v ?^3/==\ § 

Ho\ }-Q~\ /-OH »- (H3C)aC090-4 >-9-\ /OCOCCCHJa 

Jl'Atc:ft^«)E;^> 2 tI^«ljCUX2. 2-lf7. [4 - (t 

^H-NMR (CDCI3) ppm: 1. 55 (s. 18H, ter 
t-Bti). 1. 68 (s. 6H, iso-Pr), 7. 07 (d. 
20 4H, C6H4). 7. 23 (d. 4H, CgH^), 

^JS^ 16:1. 3, 5-hU (tert h=¥z^i3 )V:^-JV 
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OH OCOC(CH3)3 
/=< Acetone /(CHa>jNC6H4N /=< O 

»0-\J (H3C)3COCO-\ > 

fl:^« 16 

3. 5-hU ( t e r t ->^b^->*;i/3j?n;i/::i-:¥-i^> ^>if>^ 

o 

^H-NMR (CDCI3) PPm: 1. 55 (s, 2 7 H, ter 
t~Bu), 7. 00 (s, 3H, CeHj). 

^jfe^Bjl 7:1, 4-v^(tert - ^ h ^iy :^ Jl^^:=-}\^^=^-» 
-2. 3. 5. 6 -y'h'^y)U:tO^>^>0t^mi 7)(^^SSc. 



)=< Acetone /(CH3)2NC6H4N / x .. 

HO-\ V-OH ■ (H30)3COCO-(^ >-OCOC<CHa)3 

}-\ [C500C(CH3)alaO O J—\ 



1t^«ll 17 

10 ^iSM 2 k:*V5-c, 4 — f y yp hr;i^>' j:^ — 2, 3, 5. 

ICUT 1 . 4 -V? ( t e r t - h^i^:^ - 2 . 

3. 5. 6 -5" f ^7;P:tD^>-lf>^#fc. 

^H-NMR (CDCI3) ppm:l. 55 (s, 18H, ter 
15 t - B u)„ 

nmm 18:2. 2-t!j^[4~(tert -y h^zy:^)vs:=^ 



HO-<^ /-Q— ( >-OH .{HsC)3COCO-4 >-C— ( >-OC0C{CH3)3 

CFa^-^ lC00C(CHa)al20 O ^—^ CFg^-^ 

HiS^J 2 l3:feliT, 4 --f V/D tf;i/7xy-;V$: 2, 2-fX 
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Hifi^rj 2 ^:I^#^c:bT 2, 2-lfX [4- (tert-yh^5^* 

*H-NMR(CDCl9)ppm:1.5 5(s. 18H, ter 
5 t-Bu), 7. 20 (d, 4H. C6H4). 7. 40 (d, 4 H, 

C g H 4 ) o 

1 9 : trx [4 - < t e r t -zrh^i^:^JV^iiJV:^^>') 

/=>. 9 > > Acetone /{CHj».NCsH*N y==v 9 /=\ 9 

10 ^ifi^Sj 2 te:*5ViT, 4 --r f^l'^xy — Jl/SrlfX (4 - 1 

TtTT. [4- (t e r t ~Z/ h ^^z^:^ y slZDVI 

^H-NMR(CDCl3)ppm:l. 55 (s, 18 H, ter 
15 t-Bu), 7. 35 (d, 4H. C6H4), 7. 96 (d. 4H, 

C 6 H 4 ) o 

mMm2 0:9, 9 - t:;?: [4 - ( t e r t - ^ V =^z^:^ 




(tarn 20 

20 glifi^J 2 fc^iriT, 4 y tr;i.:7aiy— 9 . g-e^. 

(4 - h FD^S/:7x::i;i') :7 ;i/ > L T . I? «S ^ ^ iJ' 
tfT. [4 - ( t e r t - h^>/;^j;U4^-;i/:^-4^5>) 7x-;H 7 
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*H-NMR(CDCl3)PPm:1.55(s. 18 H, ter 
t-Bu), 7. 03 (d, 4H, CeH4), 7. 27 (d, 4H. 
C5H4), 7. 15~7. 4 1 (m, 6H, CijHa), 7. 7 6 (d. 
5 2H, Ci3Hg)o 

mMm2 1:4. 4' -->^7 D^4^>'U7^>- fc'x [1. 1 • - 

10 2 [z::feViT, 4 y y P trjl'^a:/ — 4 , 4* - 

□ ^^i^u [1,1' - (tert -:/b^$^:*7;i/3i^~ 

15^H-NMR(CDCla) ppm:l. 55 (s. 18 H, ter 
t-Bu), 2- 2 0 — 2. 3 0 (m, 4H, CsHio). 7. 17 
(d. 4H, C.H^), 7. 28 (d, 4H. C«H4)- 

mmm2 2:4. 4* - (l . S - y :r.-U>i^-( V-fU):^^} 

» -tiX [1. 1' - ( t e T t ~--:r h=^i^:^)V:^zLju:t^zy) 
20 :7ain;v] (^b'&'fe 2 2 )©-&^ 

^ifeM 2 tc*5(riT, 4 --1* VT'p tr;u7x/>-;us 4, 4 ' - ( 1 , 
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bT4, 4* - (1. 3 -:7x::ilx>$;-r VP'atf U-7^» - fcfx 
[1. 1'- ( t e r t :7a:njl/] 

o 

*H-NMR (CD CIg) ppm:l. 55 (s, ISH. ter 
5 t-Bu), 1. 62 (s. 12H, CH,). 6. 98 — 7. 09 
(m. 6H, CgH^), 7. 10~7. 20 (m, 6H. CeH^). 
^iS«»|2 3 : 1 - ( t e r t - b ^>':iEj - 4 

-(trans- 4 -^>5^;p>'i7 p^:^^>/;p) ^>.i^>(^'&4& 2 
3)©-&J^ 

10 

/\ /==^ Acetone /(OUiNCkHiN /S. /=\ 

mMm2 fC:feViT. 4 - V :/D fcr;V7 a: 7 p - ( t r a 

n s- 4 -^>^;w*^^ D^j^^ 7 3^7-;wfcf^^seJi^x * 

2 tl^^JCbT 1 - ( t e r t - >^ hc^^i/jfj JU3i^n;i/5j-^S^) 
-4- (trans-4 n^:^^>^;U) '^>1?>&# 

15 

^H-NMR(CDCl3) ppm:0. 90 (t, 3H. CH3). 
0 . 9 5 — 1. 7 2 (m. 1 3 H, C^HbLC^UiJ. 1. 55 
(s, 9 H, tert-Bu), 1. 7 8 — 1. 9 4 (m, 4H, C 
fiHio). 2. 3 9- 2. 5 3 (m. 1 H. CeHu,), 7. 07 ( d , 
20 2 H, C6H4). 7. 2 0 (d, 2H. C6H4) 

mmm2 4:4' - C t e r t - :/ ;i/#n;i/:t^->) y 
jcziji/- 4 - n -:^a t:;u:r=^^->^>\/x— h(^t:'&*^ 2 4)©'&^ 
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HO-^^-COOCHj (^H70-^^-C00Calj Q^HtO-^^COOH — 



Ha 

THF/PPIi,/D6*0 : /=\ fi 



(i) 4-n-:/ti\^)V:^^^^Bmm(0't^ 

4-b l<o4^>'^JiL#i&>^5^;H 5. 4 g (10 1. 2mmo 1 ) 
^i^^^JVXJU^^-^-i }^ (DMSO) 15 0mlfc^*^L. 

5 \Z7i(.m.H:.^ V ^ 2^yi^mm (KOH/HgO : 7 g/1 5ml) SrJP 
;lXJ^-lc:^^^T?S*^U;t. ^t^. n - ^ d l:f;i/:/o ^-Y H l 2. 
5g (10 1. 6mmol) ^-mXT^WV 2 4mf^Kft-^'&r^o 

10 (N a OH/HjO : 5 g/ 1 0 OnQ 1 ) SriD^ T 1 I^P^i>P^jS2^ 

^x^y— ;i/ (E t OH) <&|^^l/5^A«€.7k<£lin;S.fc (tK^JpS : 
iSstj 3 0 Om 1), M§g;&:i§*Stc«iim*i07lx^JiK 

a:fc<tr) 4-n-yatr;i/:^-^>^5^Jt#^l 7. 5g (9 7. 2m 
15 mo 1) 

(ii) 4- ( t e T t -::f h^>'^)i^^^=^)U:t^-y) >'xy — 

^JS^ai 1 3 fc^fev^kX-^j^Ufc 1 - (text h^->:«7Jl/!j^x 
- 4-^>>>;V:i-^>>^>if > 1 0 . Og (3 3. 3m 
20 mol) tCX^/~JH 0 Om 1 . 10%-Pd/CO. 5g^isa 

b;i/x>cDrg-&f§^J;:TS^at"S c: tl^J: D 4 - 
( t e r t -y h^i/;^j;l'^x;l.:^:^^«>) :7i/-;i/6- 7 4 g (s 
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2 . 1 mm o 1 ) 

(iii) 4' - ( t e r t h^r5>*;i/3}?n;i/;^-^^$x> :7xr:;^- 
7<'7-v':f (i), (ii) T#6tifc4 -yp tr;k:t=^>'^m#®^ 1 . 

5 6 4 g ( 1 0 mmo 1 ) RtJJ 4 - ( t e r t - b ^v'ijjV/J^ - ;i/ 
:7 3iy— ;W2. lg(lOmmol) lc, hU7xr:;P3jN 
X7^> (PPhg) 2. 62g (1 Ommo 1 ) ^Jfl;^, h 
^A-1' Hp:7^> (THF) 5 Om 1 fCi^— ^iS^'&it. r 
V5?:tr;i/#>i65^X5^;H . 7 4g (lOmmol) *J>fC?&TTig 
10 Tm> ^mT2 4^raSJS$-&fc. SJS:J^T^. ^^SrS^b. 
^}iitf)Vfi'^J:KOu^Yif^y>(- (^ffijg^: h;i'X» iciT^S 
J —)\^H'mm^t^Z.t.\Z.^ 04' - (tert-yh^5^ 

hi. 9g (5. Immol) 
15 ^H-NMR (CDCI3) ppm:l. 08 (t. 3H. CH3), 
1. 5 5 (s, 9H, tert-Bu), 1. 8 0~1. 94 (m, 
2H, CHg), 4. 02 (t. 2H. OCH^), 6. 98 (d, 2 
H, C6H4). 7. 25 (d, 4H, C6H4), 8 . 15 (d. 2 
H,CgH4)o 

20 ^1^m2 5:4* -n-yDtf;V:7xXJl'- 4- (tert->^ 



THF/PPtb/OEAD 



QiH7-^^-0?-^^^-C>i0C(CHa)a 



<i) 4 - ( t e r t h:^^ ^S^^cO'&fiK 
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^MM 2 4(D7.'Ty y (ii) fccfeV^T. 1 ~ ( t e t t 

( t e r t -:/h^V:^7;v>}?~;v:i-^>') 
#m^>5?;ujiX5^;nc:f^^SK^. ^IS^il 2 4 :/ (ii) 

(ii) 4' - n -T'P t!;P7ac-;P- 4 - ( t e r t - :/ h ^ e^jtj 

2 4 cd;:^^-/:/ (ill) fc:feViT, 4 - n -ya\d)V:t^>^ 
10 ^m^^t 4 - ( t e r t -:/h^^^5^A;i/3i?-;P:^:^^2^) y^^/ — 

y (i> T?#&tifc<b;^«b4 - ( t e r t -:>^h^^-->:i& 

)V-^-)V:t^i^) t 4 - n - :/n t!;i/:7 :ii y :5 

M^, ^Jfi^Rl2 4<d;^-7^^>:/ (iii) 4 • -n-yp 

if;l':7 ac 4 - ( t e r t h^£/:3!7;i/2j^-;i':t:^>') ^> 

15 yx-h^#fco 

^H-NMR (CDCl3)ppra:0. 98 (t, 3H. CH3), 
1. 55 (s. 9H, tert-Bu), 1. 50~1. 77 (m. 
2H, CH2). 2. 62 (t. 2H. CHg), 7. 10 (d. 2H, 
C6H4). 7. 23 (d. 2H. CBH4), 7. 33 (d, 2H, 

20 CeH4). 8. 24 (d. 2H. CeH^). 

mnm2 6:hU[4-(tert -:/ h'^i'tl 
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10 



eoH/ia%-PcVc: 



OOC-T"^ 

cxxa 




h y ^i^^Bli' P U H 1 . 5 g (5 . 6mmo 1 ) \Z. h;VX> 
(Toluene) 30ml, t:U>?>l. 5g (17. Ommo 
1) SrJD^T, * e»fcmS0i|2 4©X7^y (ii) T^^bfe4- 

( t e r t :7xy- ;i/3 . 5 5 g ( i 

6 . 9 mmo 1 ) ^IMX. ^Ui^ 2 4 ^^lSJS$i3:?c, Sf&MTm, 
x^/-;He:TWiS^^-r-5 eii:l:i<k 0, hU [4 - (tert-y 
h^>^tl)V:^:=.JV^=¥zy) :7a:-;i.3 hy^-k-h2. Sg (3. 

7 mm o 1 ) 

^H-NMR (CDClj) ppm:l. 55 (s, 27H, ter 
t-Bu). 7. 28 (s, 12H. CeH^), 9. 22 (s, 3 H, 
C g H 3 ) A 

IIJg^J2 7:4' -n-Z/xm)l^:t^^y3^=^}U- 4- (ter 



Q-CH,oQ^H 



0»430/NqOH/H^ 



BOH/10%-P<1/Q 
^ 

Hp 



^^CHeO&-^^^OCOC(CH3)3 



EtOH/ia»-Pd/p 
Hp 



THF/PPn./OEAD 



COOH-^]^^-o6oC(CH3)a — 



(i) 1- (n t!;U:t^S>) - 4 - ^ >if >CD 



15 ^J5£ 
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4- i^>-J)V:i-^-» :7xy-;i/7. 5 g (3 7. 5 mm o 1 ) 
^>^)^^}V7.)U^^^^ \i (DMSO) 7 5m 1 fc^j&^L, 
TKm^brM- U »>A:4c^i^ (NaOH/HjO : 1. 6 5 g/1 5m 
1) ^DD^Ti%-fc?&:^^T?iS*|Jbfc. J^ctd. n-yp tf;^::/D•7 
5 -rH5. Og (4 0. 7mmol) Srin^X^iaT 2 4 ^fBl^;£:$ 

?t5ii • m^^p^^y ~;^7?B3^^'r^cl^^c.kD^ i- (n-yn 

t!;P:t^$/) - 4-^>i;;i/:r^i>'^>if>'8. 8 2g (3 6. 4 
mm o I ) 

10 (ii) 1- (n-yntr;p:r4^-» y :i^y—)V<D^^ 

Ili£0i| 2 4 ©:^5=-u/:/ (ii) JC:33ViT:, l-(tert-:fhc^^ 

if >tdf^^aij;^, ^jsfn 2 4 :/ (ii) ^mmz7km<t^ 

(iii) 4' - n -ya tf;i/:4-^^/:7 xri;^- 4 - (tert-^h 

mmM2 4(D7.^>:;:f an) {:i*5ViT. 4 - n - ^ P lf;V:r =^ 5^ 
4 - ( t e r t - :/ h ^>';«j;ixsj^- jp^^^^i^) yj^y 
20 -;USr, Ilii£«a|2 SCOXT^y :/ (i) ^#e>nfc4 - ( t e r t 

h^i^:^JV>J^r::;P:r=^^-» ^BrnWH^Tsy" ^jzT (ii) Tf-^^bfcl 

- (n -::/'pfcf;V:t^^'» :7 xy -;|/itc:f^;^^£i^. ^Jfe^nj 2 4 
(DXx-;/:/ (iii) <ti^^fcbT4' - n -yp tr;w:t=^^s^:7x-;i' 

- 4 - ( t e r t h^5^;i7;W3}<^;V:t=^>') ^>>/x— > 
25 ;/c» 

»H-NMR (CDCI3) ppm: 1. 08 (t, 3H. CH3). 
1 . 5 5 ( s . 9 H. t e r t - B u); 1 . 7 5 ~ 1.90 (m, 
2H, CHa). 3. 95 (t. 2H. OCH2). 6. 98 (d. 2 
H. CfiH^). 7. 10 (d. 2H, C6H4). 7. 33 (d. 2 
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H. CgH^), 8. 24 (d. 2H. C6H4), 

m'^mz 8 : 4 ' - ( t e r t Y^l^tt y 
x:::;!/- 4 - n -.:/D If JW^>''/X- hdH'&tj 2 8)(^-&^ 



5 ^JS^ 2 4 0:^5^5/ (iii) t:feVsT4 -n -::/a t!;U:t=¥c>S^ 
mSM&4 - n - fju^ms^fcf^^^ij^^, IIMiRl2 4 
"rv-f (iii) tl^mtcUT4 ' - ( t e r t - ZT V ^i^ti )Vi!^ZL)V 

:7ain;i/- 4 - n -7'D tf;i<'^>yx— b 

'H-NMR (CDCI3) ppm:0. 98 <t. 3H. CH3), 
10 1. 55 (s, 9H, tert-Bu), 1. 60~1. 85 (m, 
2H, CH3), 2. 69 (t, 2H. CHg). 7. 25 (d, 4H. 
C8H4), 7. 32 (d. 2H. C8H4). 8. 10 (d, 2H, 
C e H 4) o 

SIJS^2 9:4' - ( t e r t -':r V^i^ti y 
15 xn;l'- trans-4-n-:::^D u-^^i^)Vti 
V- }>(-lb-&#3 2 9)©^^ 



^-CH2O^^0COC(CH3)3 
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^JS^2 4©X5^«/7' (iii) iZ^i,^X 4 - n \:^J]/:t^iy^ 
Jt^Bfe^ trans-4 - n -':fuE}]y>'i7 a^^zyJVi3)V^>m. 

\zi^x^ui^. m-mm2 4 ©xt^ (m) tmrnzi^x^' ~ < t 

e r t -y h^'^p )i'i!^-)V:^^>') trans-4- 

^H-NMR(CDCl3) ppm:0. 9 2 (t. 3H. CH3), 
0. 90-1. 08 (m. 2H. CHj). 1. 0 2-1. 44 (m, 
5H, CHjiiCeHjo). 1. 55 (s, 9H, tert-Bu). 
1 . 4 5-1. 68 (m, 2H. CHj). 1. 88 (d. 2H, C 
10 bH,o). 2- 14 (d. 2H, CflHio). 2- 3 8-2. 55 (m, 
IH. CeHio). 7. 0 6 (d, 2 H, CgH^). 7. 17 (d. 
2H»C5H4)o 

^JS^S) 30:4* - (tert V^-^tl )Vil^:=.)V^^-^) ^ 
ai 4 - n - ::^D fc!ji/:i-^v'^>5;;i/x— ^;U(^b-&^ 3 0)O 

15 ^fife 



/—V DMSO/KOH/H^ 

HO-^^-CHgOH >-CjH70-{>-CHajPH - 

CgHyBr ^ — 



thf;pp*^/oeao 



(i) 4 - n-zTu \±)V:^^-y^>V}V7 )Vzi—)\^(0^^ 



_jCeCHa>9 



4-'fc HD^i^^>>?;i/T;Wn«-;H 2. 4g (100. 0mm 

o 1 ) ^-J:f^^)i7.)v^^-^^ H 1 0 Cm 1 \zmm'u. ^ e>iC7Km 

20 |b:^7 U t7i^7Kitli^ (KOH/H2O : 6 . 6 g / 1 5 m 1) ?&in;^ 

xm-\zf^^^x\l^Wiytc. 5^ic> n->^D f;i-:/a-7-f K 1 2 . 
SgClOO. Ommo 1 ) 2;JlP^T^ta-r 2 4^^1;K;&$ii-fc. 
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>>^;V'TJP3— ;H 5 . 8g (9 5. 2nimol) 
(ii) 4' - iteit~':/h^iy:f3)V^zi}V:t^-» :7xn;V- 
4 - n - yn trjl^rt^v'^^VS^JUX— T^JKO^^ 
5 ^*fi*»|2 4©X5^yy <iii) fc*5ViT4 -n-^T^ntfJVre-^v-^ 

y (i) T^fifebrc4 - n -:/D t!;i/:f =^~/^>>?;i/ 
T;i/=3-;H^f^;^^£Jl^1^, ^*S0»|2 4C?);?.5^-;7' (iii) tf^^ttcb 
T4'- ( t e r t - h^>-:*;i'3)? >'xn;p- 4 -n 

10 ^H-NMR (CDCI3) ppm; 1. 06 (t, 3H. CH3), 
1. 55 (s. 9H, tert-Bu), 1- 7 4-^1. 90 (m, 
2H. CH2). 3. 95 (t. 2H. OCH2), 4. 99 (s. 2 
H, CH2O), 6. 92 (t, 4H, CeH^). 7. 08 ( d , 2 
H. C6H4), 7. 33 (d. 2H. CgH^). 

15 ^ifi^J 31:l-[4-(tert ~ ':f h ^ :^ ~JV:t^ ^) 

73in;v] -2- (4 - n -yn fc!;p:7xn;w) y-^=^]y>iii:^m 

3 

/=V HEIa/Cul/PPh./FdCI,(PPhi>> M80H/1»H«0H 
^H>^ HC^H3)3 -^-0^^'°"»»* — ^ 



Br— t >-OCOC(CHs)3 • 



N&tt Cut / PPIb / PdCWPPI^ 



CsHr^^CaC-^|^yOCOC(CHa)3 



O 



<i) 1 - (4- n-yDtr;U7xx;i/) - 2- hU;*5^Jl''>U;UT 

20 -feg^i^XD-^^ 

1 -n-:/D t!;V-4-r^P^^>'fe'>l 5. Og (76. 4m 
mol) l;i h y ;>^5";i/->U;P7-fe5=-^> 8 . 8g (8 9. 8mmo 

1). h ij x5^;i/T ^ > (NE t 3) 1 0 Cm I <£ipASli&mf^^T 
Ji/zf>g^bfc. J!)^»;i3 ^7{b^ (1) (CuDSlmg (0. 4m 
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mol). h U 7ai:z;^3iN7; 7>r > 3 2 4mg (1. Zmmol). 

5?^DD fx h u :7 jcn;i/Jl^:^7^ >/i^>>»>A(i i)[Pdci 

2(PPh3)2] 1 6 2mg Srin^Mi^gaE-f . 2 4^^S^$^fc. 

MSrzKifebfc, ^=^-^^>^l^*■r^ :i ttCck D , 1- ( 4 - n - 
D t!;W7Jcr:;l/) - 2 - h U >^ ^^^Wv^J ;i<'T-tg=^V'> l 4. 2 g (6 
5 . 7 mm o 1 ) ^^#7c. 

(ii) 4 - n -:/D tr;i/:7x:::;j/7-k5^l/>o[)-&^fe 

10 T.'fvZf (i) 1 - (4-n-:/D tf;V:7:i:z:jl/) - 2 

- hU ^^;i'^U;i<'Tir9^1x>l 4. 2 g (6 5. 7mmo 1 ) fC. 
;<i5^y-;H 5 0ml. 1 N - zK^fli* U A7K^«t 1 0 0 m 1 ^ 

15 ^CiJCctO^ 4 - n -yDtf;i/7i-;i'7'-fe:^l-> 9 , 4g (6 
5.3 mm o 1 ) 

(iii) 1- [4- ( t e r t :7a:r^ 

;H -2- (4 - n -p'D b:;i/:73:.-;v) T-feg^i^XTD-^fife 
X5^«/y (i) 1 -n-yatrji/- 4-:/nqE'<>-tf > 

20 t h U ;^5^;i'>'U ;WT*fe5^W>Sr, 7.7^5/^ (ii) ■C'&J5Kbfc4- 
n-:/Dt:;U7aQX;PT-k5^l/>i:|lig|fd4^-&J6feLfel - (te 
r l-':fh^''^%)Vi!^:=.)\'ir^'y^ - 4 -:;^D^r^>if >t (Cf^^ 

25 ^:^1^->J^V5T?X:$' dit^i; «Q . l-[4-(t. 
e r t h^r>':^;W3}^-jl/:t=^r'» :7air:;i/] -2 - (4-n- 
t!;V7xii;l^) 7't5^1x>4. Ig (12. Immol) ^# 

»H-NMR (CDC 1 3) p pm : 0. 9 5 ( t. 3H, CHa). 
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1. 55 (s, 9H. te r,.t - B u). 1 . 5 5 ~ 1 . 7 5 (m, 
2H. CHg). 2. 6 0 ( t , 2H, CH2), 7 . 15 (d. 4 H, 
C6H4), 7. 43 (d. 2H, CbH^), 7. 5 2 (d. 2 H, 
C g H 4 ) o 

32:l-[4-(tert h^i^tl JW^-JV^^i^) 
7xn;p]- 2 -(4 -n - :/nfc!;p=r=^^>'7xn;i')7ii5^k>«ti 

3 2)©'&^ 



Br— ^^^oioCtCHg), 



<^H,0-^^-CsC-^^-090C{CHJa 



Ne^/cul / PPh* f PdCbCPPItJi 



41:^32 

(i) 1 -::^D^- 4 - n t!;VJi-^>"^>if>©-&f£ 

10 4 -:/o^7xy — ;H 7 . 3g (lOO. Ommol) ^z^^ 

tK^H^ <NaOH/H20:4. 0 6/25011) ^jbn^Ti^-fc 
/^^^Tm^Ufc. n-7'ot!;i/:;^a'7-i'Hl2. 3g (1 

00. Ommol) ^ImXxm.iML'V 2 4mmRft^-^'&r^. Ki^mi^ 

-n -:/n t:;V^#e/'<>-fe*> 2 0 . 5g (95. Smmo n ^ 

(ii) 1- (4-n-:/P tf;V:*-i^>'7xn;U) -2-hU^^;i' 
20 v'U;l/Tt5FV' 

|liS0^J 3 1 (DT.'rvrf (i) JC^feV^T 1 - :/P^ - 4 - n -:/ri t* 
. ;V'>^>-bf>S:. T.^v-i' (i) -r^^bfci - ypt-4-n-ya 
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;i/ u ;p T -fe 5^ 1^ > ^ # . 

(iii) 4:-n-Zfu\^)Vyi-^>'yjL-)Vr±^ly><D'^m 
5 ^i&ms I (DXy^yy (ii) l;i:feV>T:i- ( 4 - n - :/n 37 
oc-JP) - 2 - h U p^5^;PvU ;WT-fe:^l^>Sr. (ii) 

10 Gv) 1- [4- ( t e r t - >^K^^->5!7Jl'3Hn;i/:t=¥-» :7a:r: 
;U] - 2- (4 - n -:/D tfjl.;^^-^^^!^!;^) y-fe5^l^>(D-&J5iS 

T-^^U>^. y.^v^ (iii) "Tr^fiKbfe4- ( n - "T'o tf 

e^) :7 3i-;i/T-feg^ix>icf^^^£Jl^. 3 i <D7.7-v':f (iii) 

15 tf^iltLTl- [4- ( t e r t h4^>';b;U/i^-Jl/:;r=^>') 
:7a:^;i/] -2- (4 - n -yp fcf;i':r^>':7i-;v) 7-k^^> 

^H-NMRCCDClg) ppmrl. 06 (t. 3H, CH3). 
1. 55 (s, 9H. tert-Bu), 1. 7 5 1 . 90 (m. 
20 2 H. CH,). 3. 94 (t, 2 H. OGH2), 6. 87 (d, 2 
H. C6H4). 7. 15 (d, 2H, CgH^), 7. 45 ( d . 2 
H. CgH^). 7. 50 (d, 2H. CgH^). 

^Jfi«?>l 33:4' -(tert - ^ h ^ ^^:it7 Jl'i}^ - ^i^rt ^^v') :? x 

4 - n - yp tf;i.^>e^;i/x-5^;W(^b^ife 3 3 
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HjS04 ^-^ UAIH4 



0-CHaoQ-o8c)C<CH^ ^^^'^ HO^QoSoCCCHa), —I 

C3Hr^^-cHBO-^^-og6c(( 



OMSO/t4aOH/HzO , „ , . 
^ CaHrf >-CHiO< >-OOOC(CHab 



4-n->''afcf;i/5^^#i6l 0. 0 fif (6 1. Ommol) 

(MeOH) 4 Om I fc^^b, $ S fciSSE^ 2 m 1 &ia;^ 

^ y-)V4 0 Oral ^tia^T^mm. S^bfcm, H)i&i^?$C7K<&in 

4-n-ynhr;V^JilSKP<5^;i'XX7^;H 0. 4g (58. 4m 
10 mo 1 ) 5£=fi-fc. 

(ii) 4 - n -TT'a 

y^mit^J^t7Arj]^S.—^Al. 54g(40. SmmoDS: 
h ^A-f Hp7^>5 Om 1 Ts^v^ (i) 

T-&^d&bfc4-n->'ci t!;i/^ja#m;<^;i'XX5^;n 0. 4 g(5 
15 8 . 4mmo I ) "^^mX^tzMWr h ^ A-f h* a ^ > 5 0 m 1 S 

2:7K!fe^> 'N^i^^^B^^-r^eitfcdriD, 4 - n hT 
20 e^;i^T;i'=i-;^8 . 6 3g (57. 5mmol) 

(iii) 4 - n -T'P fcf;i/^>e;;l/^ D ^-f HO-^^ 

Ts'rv'f (ii) f 4 - n - t?;P^>5^;i/T;P:3->'l' 

8. 63g(57. 5mmol)^:J7 p p^KJl/i^ 5 0ml fc^^b. 
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$ ia<k5=-:r~JU8 . lOg (6 8. 1 mm o I > <&llPx.^ta 

-n-:/Pk!;W-^>S?;ViJ7p-^'f vs. 40g (55. Smmo 1 ) 

5 

(iv) 4' - (teTt-':/h=^zy:fy)V'^-:=.)V:t^l^) 7x-;p- 
4 — n -:/n \d)V^>i^}VJL—y^)V(D^^ 
mMM2 7 (DTsV^y-f (i) fc:feViT4- ('^ >'>?;V:^:^^ 5^) 7a: 

y— ji/^n-:/D t:;p::^D-^-r F^. SliSi^ 2 4 cdx5=-5/ (u) 

10 -V-^^VIiL^- ( t e r t V^xyiDV-^:^.)^:^^^^) 7j^/- 
TsJ-v^ (iii) -t?'&fKUfc4-n-:/Dt!;i''Oi^;i.^p^ 

7 (Dy^^y-f (i) <h|^^tCbT4 ' - ( t e r t - >^ h ^ :^ t}^ 

::i;i':a-^i^)7 JL— 4 - n -:;^P t:;V^>e?;i/X — 
15 ^H-NMR(CDCl3) ppm:0. 92 (t, 3H. CHg). 

1. 55 (s. 9H. tert-Bu). 1. S 7 — 1 . 78 (m. 

2Hi CHa). 2. 60 <t. 2H, CHa). 5. 00 (s, 2H. 

CHaO). 6. 94 (d. 2H. C6H4). 7. 07 ( d , 2H. 

CgH^), 7. 19 (d. 2H. CBH4). 7. 33 (d. 2H. 
20 C6H4). 

Hlffi^f! 3 4:4 • - ( t e r t - h ;W3j?ri;v:r=^i^) 7ai 
4 -^5^;i^'^>>^;i/x~x;p(fb'&%3 4)<^-&fife 
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4- i^>i?}V:^^-^) y:n.^ — }VZ5. Og (17 5- 0mm 

oi) fc^gj^-T^h^A-T Hd:7^>i 0 om 1 , fUxg^;i'T$>' 
17. 7g(i75. 2mmo I) ^m^i^—mm-^'&rz. 'A\zr 

5 -k^^JVe^a^-f H 1 3 . 7 5g (17 5. 2 mm o 1 ) <&5!k?^T^C: 
Xira;^, ^?ai?2 4fl#r^;^fS$-ttfc. SlfS^?^^^* 5 O Om l O 

7xX.;V) X— ■r-;i/4 0 . 3 g (16 6. 5mmb 1 ) 
10 (ii) 4-T±.h^^y X./ -AiD-^^ 

2 4©X5^-:yy (ii) ICcfeV^T. l-(tert->^h^ 
5^;^j;l/3K-;U:t^i^) - 4 - ^>$^;U:r>$^^>if >^X7=-y ^ (i) 

-^^^hrci^>z^;v~ (4 -T-k h:^'>y X X— 

W3^^^^^^ b;i/X>l^f^;^5»£A^, mmm2 4 <D7.v^ ^ (ii) 

15 a:l5):fiifc7k*^b:a-^i?&fi^Vi4-r-b h=^^->:7:Eiy-;v^^#fc, 

(ill) 4' -T-tr h4^$^:7 3ix;i/- 4 -^5^;^^>>^;^x— T-;^© 

. 

mmm2 7 <Dx'Ty':f ay \z^\f^x. 4- ('^>5^;U:^-^-» y 
X y — n - y'D kr;V':/D"T'f KSr-en^nx-T-y (ii) "C-g- 

fc>f^;^5£<^. 2 7 CDXxy (i) a:|^^fCbX4 ' -TiZ 

b=¥2^:7xx;i/- 4 -^5^;w-^>i?;i/x— 

(iv) 4' - b H O^i^:? xxjj/- 4 ->.5^Jl'^>i^Jl'X — 5^;KD'& 

25 Xt^^;/:;^ (ill) T'&^L;t4'. -T-kh:^->7xx;^-4-^3=- 
JU'^>5^;|/X— T^JU 8 . Og (3 1. 3mmol) lC:jt^y>-;n 
3 0 m J , Tk^-fb* U'J'AS. Og (89. 1 mm o 1 ) i&Jp^JP 

• ^^mh;ux>TSM^B-r^iitt-j;D, 4' -tH 
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10 



15 



a=¥i^yjL-}V-4->f^^)V^>i^)VX. — ^)V6. 3g (2 9. 4 
mmo 1 ) 

(v) 4' - ( t e r t :7xn;p- 
HiS^ 2 ic:feviT. 4--i'yyDif;v7x7-;i^^XT-^y7' (iv) 

;Kzf^^§^^, IIJS*RI2 il^illlCLT4' - (ter t-^h^ 

»H-NMR(CDCla) ppm:1. 55 (s. 9H. text 
-Bu). 2. 36 (s. 3H. CHg), 5. 00 (s, 2H, C 
HjO). 6. 94 (d, 2H. CbH^). 7. 07 ( d . 2H. C 
6H4), 7. 19 (d. 2H, C6H4), 7. 31 (d. 2H. 

I^JSM 3 5:4' - t e r t - h ^ :^ JU^:^J\^:t^ - 4 - 

n - ^ ^g^;!' tf :7 oc 3 5 



Br 



DMSO/NaOH/HzO 



CsH,t-Q-Br 



PhCHaO 
THF/Mfl 



Acetone / (OUiNCiHtN 



(COOC{CH3)akC> 



■ BMQ-OCHa-^— , 



THF;Pd(dppb)C|( 



BOH/1inM>d/C 
ft ' 



CsH, 



OH 



iC0C(CH3)3 



(i) 4 



27^X5^5;:/ (i) tC:feViT^ 4- (^Vi^;!/:^^'^) 



20 x/ 
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(ii) 4-n~0^;V- 4' -^>i^)V:t'¥>^\:fy 
"^if^-y^J^l. 0 6g (8 8. 3mmol) t4-n-<>5^ 

;i/:/n^ ^>-tf > 1 0 . Og (44. Olmmol) t^^ti^VTc 
5 ^j^T- h"^7\-f Hn:7^>5 0ml tl^iS G r i g n 

a r dSi^lC. Xt^^;/ y (i) T'&^Ufc4 - (^ > S^Jl-^r 4^ v') 
n^OM>ll. 6g (44. Immol) ^ Jll ASlS^ T Jl^ 
rf^^H^l^ibfc^, S^;j7nD (1, 4 ->?>'ai— ;W3iN;^7^ / :/ 
iS'^) n^yV^Jx (II) [P d(d p p b)C 1 6 0 0mg*iP7L2 

:^^->t:*7a:-JU 9 . Og (2 7. 3 mm o 1 ) ^#^o 

(iii) 4 - n -^>9';i/- 4 ' - t Hn4^5^t::7:n-;KD'&J^ 

15 2 4 >^ (ii) JC*3UT> 1- (tert-:/h^ 

^5>) - 4 - ^ > e^;!/:^ ^ v' '^ > "fe* > 7. 5^ y :/ 
(ii) T?'B-J^bfc4 - n -^>5^JV- 4 • -'^>e^;l/:^:^>'t::7 3^ 

•T^^yy (ii) t[^#JC7K3i^<t;:«-«?«:fTVi4 -n -^>9^;i/- 4 • - 

(iv) 4' - t e r t h:^->':?7;i/7j?:n;P:^-^->-4-n-^> 

2 ICcfeViXs 4 --f y T'D b?;U7 >^ (iii) 

■T?-&fiKb:t4 - n-^>5";p-.4' - t Ho^^v- t*:7ai-;ncf^^ 
25 ^J6M2 t |^:^{c:UX4 ' - t e r t - h v?t7;i/3j<zi 

'H-NMR (CDCI3) ppm:0.- 9 3 (t, 3H, CH^). 
1. 30~1. 43 (m, 4H, CH2). 1. 55 (s. 9 H. t 
ert-Bu). 1. 55-1. 75 (m. 2H. CH,), 2. 6 
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5 (t. 2H. CHg). 7. 18-7. 28 (m, 4H. CeH4). 
7. 46 (d, 2H, CgH^), 7. 57 (d, 2 H, C6H4)o 
^Jfi^f9 3 6: 1 - ( t e r t -r^ h^>>*>>l?n;V:|-^i>) - 4 



/==\ /=\ Ao8tone/(CH3)8NC!sH4N /=v /=\ 9 

<t^¥l 36 



[COOC<CH3)aJ20 

2 fc^ViX, 4 --f V^D f;i/:7xy— 4 - y a:- Jl/ 
2 tpim^-UT 1 - ( t e r t ^:^^v':i,;^>^?:n;^::^- 
10 »H-NMR(CDCl3) PPm:!. 55 (s. lBH. ter 

t-Bu). 7. 24 (d, 2H, CgH^), 7. 30~7. 39 <m, 
IH. CeHg). 7. 3 9 — 7. 4 9 (m, 2H, CeHg). 7. 
52~7. 63 (m, 4H, C L C s) o 

3 7:4' - t e r t - ^ h ^^z^:^ JV^Z^Jl^^^z^ - 4 - 
15 n-:/P fc!;V;t^S>t':7a::r:;i'('fI::-&#j3 7)©^^!^ 

/=\ /=\ DMSO/NaOH/HzO /=\ /=\ 

Acetone /(CH3)£NC5H4N /==v /==y 

(i) 4-n-yot!;V:t^->-4' - t K D^S^ 1 7 x-JPOD-^^ 

4' - H:7xy-;i/fcf^^, S^^^j^^p^^y- 

20 ;]/;$i^e> h;i/X>}C'f^;^^^^, HiS^J 2 7 cDX5^iy >^ (i) LWim\z. 
bT4 - n - yo e;U^=^>'- 4 ' - t H D^xtf 7 x-JU^#;'t. 

(ii) 4 ' - t e r t V^-yfi )\>i^s-:L)\^^^ly - 4-n-:7*D 
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tf Pi- tf 7 X n ;i/ 0 *K 

5 m2 tmmzhX 4' - t e r t -':/h=¥-yiJ)U-^=.)l^:t^iy- 4 
- n -:/n tf;V:t^5/tfy xn;p^#3t. 

^H-NMR (CDCI3) ppm: 1. 07 (t. 3 H. CH3), 
1. 55 (s, 9H. tert-Bu). 1. 7 8 — 1. 9 3 5 (m, 
2H, CH2), 3. 98 (t. 2H, OCH^), 6. 96 (d, 2 
10 H, C6H4). 7. 21 (d. 2H. C6H4). 7. 47 (d, 2 
H. C6H4), 7. 5 3 (d, 2H. CeH^), 

^Jl«a|3 8 : 1 - [4 - ( t e r t - h4^>';«j;i/3i?~;|/:^^>') 
7xn;i/] - 2 -:7x-;i'T-fe5^i/>(^b-&tr3 8)®^^d& 



mS««J 3 1 CDX7^>;/ y (iii) V>T 4 - n ~ T'D e;i/:7 x 

•r^;;^ (iii) tl^micbTl - [4 - ( t e r t V^^^ts )Vi5^ 

^H-NMRCCDClg) ppm:l. 55 (s, 9H, tert 
-Bu). 7. 16 (d. 2H, C6H4). 7. 30~7. 38 (m, 
.20 3 H, CgHs). 7. 4 9— 7. 5 7 (m, 4H. C6H4i:C6H5). 
^■mm 39:1- (tert--/ h '>:^j;Vil^-JW:t4^ v') 
^U>ii^^m 3 9)CC)'&^ 




OH 



O 
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^MM 3 IdiJlriT. 4 - t e r t - x ^ — 1 -i-y 

h-}v\zRx^&.ff\-. mti&m 3 tmm\zvx 1 - ( t e r t ->^b 

^H-NMR <CDC 1 s) P pm : 1 . 5 8 (s . 1 8 H, t e r 
5 t-Bu). 7. 32 (q, 1 H, CioH^). 7. 42 — 7. 58 
(m, 3H. C10H7). 7. 74 (d, 1 H. CioH,). 7. 8 
1 - 8 . 0 0 (m, 2 H, C 1 oH7)« 
1126^^4 0:2- ( t e r t h^->^ A:^^:^:^:^:^-^) -^y 
X-fb-^^^ 4 0 



2 t^<$lcbT 2 - (text- :=:;!/ 4^ :^ 

y 9v>-^%f^, 

15 ^H-NMR(CDCl3)ppm:l. 58 (s, 18 H. ter 
t-Bu), 7. 31 (q, IH, C10H7). 7. 41~7. 52 
(m, 2H, C10H7). 7. 64 (d. IH. C10H7), 7. 7 
7~7. 88 (m. 3H, C10H7). 
*JS^J 41 : 6 - (tert - >^ h ^^v** -Jl/r^^^^v') - 2 

20 -n-^>^JUi-y^U>iit'^m4 1)<D-^^ 



10 
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"2 CsH, 



H 



[C0OC{CHay20 CsHti 

(i) 2- i^>z^)V:t=¥zy) - 6 - :/D ^ :^ :7 3^ > 

^JS*^« 2 7 (^Xt^^:^ y (i) l:::feViT, 4- :7 

|^2SeaJ2 7 (OTsV^^yf (i) tl^^lCbT2 - 

(ii) 2- {^>i^)V^^zy) -6 - (2 -n-:/Dkr;|/xg^-;i/) 

10 ^ifi^si 3 1 (DX^y :/ (i) fc45V>T, 1 -:/a^- 4 -n-:/o 
t!;i/^>if>^X5^ry (i) T'&^bfc2- (^>>';i/:t=^ v) - 

15 -6- (2 - n-^D tf;PX5^n;i.) :^:7:$'^>^# 

(iii) 6 - n -'^>5^;i/- 2 h-JVO'&J^ 

^I£^al2 4 (0X7=- 5/:/ (ii) fcfeVi^T, 1- <tert-:^h^ 
ly^}Vir-^}V:t^l^) - 4 - ^ > >-^£ > ^X 7=- >;/ :/ 

20 (ii) -C-^fiKUfcZ- (^> vJ|/^=^ v-) -6 - (2-n-:7*Dbf 
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(iv) 6 - ( t e r t --zfh^l^lfJ JV^^^DVrt^iy) - 2 - n - ^ 

5 ^Mi^ 2 t;::^v:kT, 4 --fV 7*o t:;ur7x/-;W^X^'y :/ (iii) 
T'-^^Lfce - n-^>^)u- 2-i-y h — )V\z^?L:h&.H. mm 

m2 tmmzi.T 6 - ( t e r t - 

^H-NMR (CD C 1 3) p pm : 0 . 9 0 ( t , 3 H. CH3), 
10 1. 45 (m. 4 H. CHg). 1. 57 (s. 9 H. t 

ert-Bu), 1. 61 — 1. 79 (m. 2H, CHj), 2. 7 
6 (t, 2H, CHg), 7. 2 4 — 7. 3 7 (m, 2 H, C ^ ^Ji . 
7. 59 (d, 2H, CioHfi). 7. 6 8 — 7. 8 0 (q. 2H. 

15 mMM4 2:4- ( t e r t - h +>';^J n Jl/rt^^i^) -N 

diy-THF BOH/10%-Pd/C 



CgHsPhNCO ^ W/ <5 \=/ H2 

<i) 4- i^>-j)V:t^->y -N- ( 4 - X^;W7 x 

20 4 - (^>v;i/:^4^>') 7:c/-JV6. 8g (34. 0 ram o 1 ) 
tC^j^xh^A-r Kp:7^> (dry-THF) SOml^iPx.*^ 

— ^^S-ti-fc. ^^(CtwX^^;^^^:^:;^-^ V>'T^- K (CgHsPhN 
CO) 5. Og (3 4. Ommol) ^MpL^WV 2 ^mfk^m^ 

25 - ^j®^x^y-;i/-eS^^-r-&Ji 4- (^>>fjW;r 
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4^>':7a:— -N- (4 -x5^;i/:7 ;?7— A>t-hii. 

3g (3 2. 6mmoI) 

(ii) 4- (t H ti^$^:7a:r:;l/) -N- ( 4 - x^'jw:? xn;i/) 

5 IIJS^?!l 2 4©7L7=-!y (ii) lr:feViT. 1 - ( t e r t - ^ h =^ 

T-&^b;t4- (^>5;?;i/:t^->p'x:i;^) -n- (4-x5^;V7 

10 fc^dC^fti^^Srff 4 - (li\^X2^zyy -N- (4-X5" 

;i.:7x:::;P) 

(iii) 4- ( t e r t -:/f:^^>'i3;i'3l^Zi;|/::r=^->') -N- (4- 
X X - ;v) - A* ^ - h CD -a^ ^ 

mmm2 \z:^\^^x, 4-'f yyatf;w:7xy-ji/>&x5=-^y:/ (ii) 
15 •r-&figLfe4- ( t H Q^v'TZx -;l/) -N- (4 -xg^;i/7xr: 
^V-) :^J-A*^- hl::'f-^;^Si^;^. mmm 2 ^mm\ZVT 4- (te 
r t - :/ b^>':!!7;i/:^^::i;P:t^v') -N- (4 -X5^;V7aiz:;i') 

»H-NMR (CDCI3) ppm: 1. 24 (t, 3H, CHg). 
20 1. 5 5 (s, 9H, tert-Bu), 2. 63 (q, 2H, CH 
2), 6. 8 7 (s, IH. NH). 7. 1 4 7 . 2 1 (m, 6 H. 
C 6H4). 7 . 3 5 (d, 2 H. C eHj. 

^JS^J4 3:4- ( t e r t - h =^ >- X ;V p^" -> ) -N 
- (4*-n-09^;u) ^>XTxU }^('ft;-&!^ 4 3)©'a-fS; 
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c5Hi,-\ /-m 



THF/PPhj/DEAD 



(i) 4 - ( t e r t -:fh^->:fy)V^:=-)V:i-^^) ^Mmm<0'^^ 

2 AiOT.'r^yy (ii) lC^V»T, 1- (tert-rfb^ 

-&^bfc 1 - ( t e r t -::^b=*^'>*;i/jHn;i/:^-^-» -4 -^JH 

(ii) 4- ( t e r t - y h4^>';^j;U!}?n;P:4-=^^->) -N- (4' 

10 mg*3|2 4(^X5^-/:/ (iii) C:feViT4-n-:7'D tf;P:t=^^->S? 
m»^t4- (ter i -^h^iyti}V-^^)V^^-^) y jl J - )V 
T.'rv^ (i) T#6nfc 4- (ter t - b ^ :<J ;i/ Jj? 3i ;W 
^S*ili:4-n-^>5";VT-U>lCflJ;^S£4^1>, l^iS 
lni2 4CDX-3^!y7' (iii) tf^^l|{c:LT4- ( t e r t - 
15 -N- (4* -n-^>5^;i') ^>Xrr:UH^ 

^H-NMR (CDCI3) ppm:0. 90 (t, 3H. CH3). 
1. 28~1. 45 (m. 4H, CHj). 1. 57 (s, 9H, t 
ert-Bu), 1. 61~1. 79 (m. 2H, CHg). 2. 7 
20 6 (t. 2H. CH2), 7. 10 (d, 2H. CBH4), 7. 23 
(d, 2H, C6H4). 7. 33 (d. 2 H. C6H4), 8. 24 
<d. 2H, C6H4). 

?!i 4 4 : ter t - 4 - (4' - tert-yh=^ 
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mMm9~C^mi.:^4 -( t e r t h^^^tlJU^ziJV^^z^) 
-4 • -:/n^t*7 7 . 4 g (21. 2mmo 1) \Z. 

5 U;l/^ t e r t -^^)12 . 8 5 g (2 2. 2mmo 1), h U aig^ 
;i'T5>10ml, T-iih=^hVJ]^3 Oral , g^^/t^e^'^A [P 
d (OA 0)2] 5 0mg (2. 2 2 X 1 0 -*mm o 1 ), hU:7a:n 
;V3j^X7^ >116mg (4. 42X1 Q-^mmo 1 ) *iq^SJf& 
^^fSrA r lW^j§j5gT2 4l^raSJE&S-&fc» 

t e r t - 4- ( 4' - t e r t - h >';ii7 ;U 

3j?-;i/:f ^5^:7a:-Jl/) >^>:^>^— h7. 9g (1 9. 9mmo 1) 

15 »H-NMR(CDCl3) PPmrl. 5 5 (s, 18H. ter 
t-Bu). 6. 40 (d. IH, CH=CH), 7. 26 (d, 4 
H, C6H4), 7. 59 (d. 4H, C0H4). 7. 61 (d. 1 
H, CH= CH). 
^36^4 5:4' - ( t e r t - :^ h ^ Jj^ — ;i/:t=^ >-) - 

20 4~(2-tert - h JVt^^LJIX^JV) fc: 7 air:;^^^-^ 

m4 syo-^^ 



lIMM 2 4 (DT.'TV -y" (ii) lc43ViT, 1 - ( t e r t - >^ h ^ 
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^^^V:ft t e r t - >^5^;l/- 4-(4'~teTt-':fh^=^t} 

i)->\z4^^^BJL^s ^mm2 4(DX'Ty-:^ (ii) iimm<omi^^n 

■pTTlc^fb^fTVi 4 ' - ( t e r t - h ^ t} i^) 
5 -4- ( 2 - t e r t h4^$/:^;Vjj?-;Vx^;i/) t^7xn;V:& 

^ii«?9 46: 2-(tert ^ h =¥i^tiJlT^=i)l^:t^l^) - 6 

- (2 - t e r t -r^h^->:^;P3i^-;wfn;i/) -r^ ^v>iit^m 

4 6)O^J5)S 
10 . . 

Br"*-^ HaOCHCOOC(Chy, IH.OaCoSlC-CH'*-^^ ° 

^iS^f«4 4 tc::feViT> 4- ( t e r t h ^ i^:^ )V^=:)l^:t^ 
zy) -4' -:/P^b'7xr:JI/^||JE^ 1 2-e'&^£Ufc 6 - (te 

15 mm\zVX2- ( t e r t - h ^ z^:^ JU:^=:.JV^ >-) - 6 - (2 

- t e r t h^v';^3;i/3j^-;vh'n;i') 't-:7 3^ 1/ 

^H-NMR(CDCl3)ppm:l. 55 (s, 18 H. ter 
t-Bu), 6. 49 (d. IH, CH=CH)» 7. 34 (d, 1 
H, CioHe), 7. 60~7. 91 (m. 6 H, C^f^H^tCU^- 
20 CH), 

mM^4 7:2 - ( t e r t - :/ ^ )U^=.)V^^'>') - 6 

- (2 - t e r t h:^>/:jfj;U5|?x;i/X5^;i/) i-y U>{it^m 
4 7)©'&fife 

^ ✓'^*Y'^09QC{CH3)j EtOH/l0lM>ilC j^%j-^090C(CH3)a 
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mmM2 A(D7.^yy (ii) fc:feViT^ 1- (tert-::^b:^ 
T-&^L;fc2 - ( t e r t h^->tf - 6 - ( 2 

- t e r t -zr h=¥iyt>)V^=^)i\d:=.)V) i-y ^ vy\z\%x. 
5 mmm2 ^(DT.Ty'^ (ii) 

uomi^^n-oHT^miii^n^^ 2 - c t e r t -y h^i^tDi^Ti"^- 

- 6- (2-tert h=¥-^iJ 

8:4*- ( t e r t - Zf h^-yt})Vil^^)\'-t^^^) - 
10 4- ( 2 - b u ^5^;i^>'U;i/x^r:jl/) H7xr:;i'('fb;^ife4 8)CD 

^^-\J\J-OCOC(pHSt^ >- (H»C),SiCHC-^_^^H^^J-OCOC{CHd3 

mS^s|3 1 (K>7.^v (i) t-^V^T 1 - yp^ - 4 - n -:/P k* 
JW^>if>^, liiS^ai 9 -e'&^bfc 4 - ( t e r t - ':r V^l^^ )\' 
15 J}^-;^:^^^/) - 4' - t*>'3:-;l'f::f^A.^JIM 3 

y zT (i) tl^mjcbx^^bfe^. p^i5'/-;Hc:T:^i^^T^^i 
iCj;D4' - (tert - :/ h ^->:^7;i/5j^-;i/:t^S^) - 4 - (2 

»H-NMR (CDC 1 3) p pm : 0. 2 8 (s . 9 H. Si (C 
20 Hs) 3). 1- 55 (s» 9H, tert-Bu). 7. 24 (d. 
2H. C8H4). 7. 47-7. 60 (m. 6 H, CgH^), 

5IJS«^4 9:4' - (tert - :/ b 4^->5t7 ;i'3p~;ppr^->) - 
4- (2 - h u p<>5";i<5> u;kt:-;w) t:7x-;u('fb'&<^4 9)co-g- 
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/=\ /=\ 9 NQ,;CH8CN/PPl>,/Pd(aAcJa ^.,/^ /""V ? 

Br-Q^^OCOC(CH3), He0^3„cH^^ ^ (H3C)3SlHC=CH^_^^OCOC(CH^a 

^Jfii^4 4(;::feViT> 7^ U t e r t - t/^^P^^ l:n;W h U 

r t - >^ h4^->:^j;i/7i^n;V;j-:^--» -4- ( 2 - h U ^ U ;W 

5 SIJSM 5 0 : 6 - ( t e r t - ^ h ^>';^7;i/i}^ n ;U:t=^v') - 2 
- (2 - h U ;A5^;l/v'U;Vx5^-;P) iryi^u>{it'^m5 0)0^ 

HJfifiSl 3 KDT.y^^y-y (i) 1 -r^D*- 4 - n-:/o tT 

10 ;W'^>-if>&. ^JS^J 1 27f-&fi^Ufc6- (t e r t -:/h^'>:^7 

(i) i:l^4tlcUT-&^LfcM. ^f^^ y-}V\zxnf^^r^^i: 
13 J; 0 6 - ( t e r t - :/ h =^^->*;l/3j?n;U:^-^>^) - 2 - (2 - 

15 ^H-NMR(CDCl3) ppm:0. 29 (s. 9H. Si (C 
H3) 3), 1. 57 (s. 9H. tert-Bu), 7. 31 (d, 
IH, CioHe), 7. 51 (d. IH, CioHe). 7. 60 (d. 
IH, CioHe). 7. 75 (q. 2H. CioHe). 7. 79 (s, 
1H,CjqHb)« 

20 mMM 51:6-(tert - >^ b ^5^*;V3j^:::;i':t^-» - 2 



g^A^A**^ HjC=CHSi(CH3>3 (HaOaSlHCCH'^'-'*^ 
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mmm4 4 fo:feViT, JIM t e r t - y^}\/^}d:z.)V V- U 

>\zi^A.^&.n. mmm4: A tmU\zl.x e - ( t e r 

t -t^b^>^*;i'2i?-;w:r^->) - 2- (2-bu;<5^;v$^u;nf 

5 ^H-NMR (CDCI3) ppm:0. 29 (s, 9H. Si (C 
H3) s), 1- 58 (s, 18H, tert-Bu). 6. 60 (d, 
IH, CH=CH), 7. 02 <d, 1 H. CH=CH), 7. 29 
<d, IH, CioHe), 7. 5 6-7. 87 (m, 5 H. CioHjo 
MMm 5 2 : 4 - ( t e r t -zf h=¥i^:^ JU^^^^Jl^-^t^zy) y 
10 n;v-4- ( 2 - h u ;>^5^;i/>'U;i^x5^r.;i/) '^>>';i'X-5^;K<b: 

^ife 5 2)CD-&fi)& 

^-^ ^— ' Hz ^— ' BrCWaPhBr 

Br-^^HzO-^^K?gOC<CH3)3 "^^^^a^^,^"^' (H3C)3SlC=C-^^-CH20-^^OCOC(CH3)a 

<t««)S2 

(i) 4 • - ( t e r t - :/ h ^->;<7;V3i^r:;V:t^v') 7 4 

- n > ; 1/ X — 5=- ;i' CD ^ 

15 ^Mm2 7 (DXy^^y:/ (i) 4- > e> JUr^ ^ y 

oLy-Jl^mmm 2 4 CDX^-y TT' (iO X"^^Vft4 - < t e r t 

T.T'V 'f (i) i:l^<Sltc:bT4 ' - ( t e r t - b 5^ * ;i/ jJ^ X ;V 
20 :*-^>') 7:cX;W- 4 -":/D^^>>^;i/X-7";i/Sr#fe. 

(ii) 4- ( t e r t - >^ h:^v';^j;P5l^XjP:t-4^'>) :7aiXjU-4 

- ( 2 - h u ^s^;!^^/'; JPx^^x;!/) '^>>';i/x— t^jkd^bK 

^|g^«J3 ICDX^-;/^ (i) {CcfeUTi - >^oqB-4-n-yPtf 
;i/^>-li>^, Xy^yZf (i) -e'&fiJ&U;'c:4 ' - (tert-:/b4^ 
25 ^;t;JWJi^x;W;*-i^^>') 7 xx;i/- 4 -r^nqE^>i^;i/x-7^;i/»c{t 
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^'D->\ZTni^m-r^^tiz^ K> 4- ( t e r t -':f h^i^:^ 

5 ^H-NMR(CDCl3) ppm:0- 27 (s, 9H, Si (C 
H3) s). 1- 55 (s, 9H, tert-Bu), 5. 04 (s, 
2H. OCH2), 6. 92 (d. 2H. CeH4), 7. 08 (d. 
2H, CfiH*), 7. 34 <d. 2 H, CeH4), 7. 48 (d, 
2H, 05(14)0 

10 5 3 : 4 - ( t e r t - h^5^;ftF;l'5j^ziJl'?r^>') y 

-;i'-4 - (2 - h u ^9^;i^>'U;Pt*r:;p) ^>>5;px— 5^;H<t:-B- 

m 5 3)CD'&fi£ 



4 4 t'43V^T, 4- i t e T t h^>^:fy 

15 -» - 4* - y^a^i::7 3in;i'^SlM^!l 5 2©x-7^^>:/ (i) T-^^ 
bfc4 - (t e r t h4^->A;i^5K:i;^:t=^i^) y:c::i)U- 4 
-::/D*^>5^;>x-^;i/fc, u;n^ t e r t 
;w h U :^^}V>^y>\zi^X^y,n.mmm4 4 i:ig<^l::UT4 -( t 
e r t -:/h^>'*;i/2i?~;i/:^-:^i/) :7 3^r:jU-4- (2-hU^ 

^H^-NMRCCDCla) ppm:0. 17 (s, 9H, Si (C 

H3),). 1. 55 (s, 18H. tert-Bu). 5. 05 (s, 

2H, OCH2). 6. 48 (d. 1H,.CH=CH), 6. 87 (d. 

IH. CH=CH), 6. 93 (d. 2H, CgH^), 7. 07 (d. 
25 2 H, C6H4). 7. 32~7. 49 (m. 4H. CeH^). 





(H3C)3SiHi 
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5 4 : 1 - ( 1 - JLh^^z^) - ( t e r t - 

9^3/=\ AcOEt/1.0NHCI-E1her 9'^3y==v 

H3C-C-4 ^-OH ^HsC-C-C ^-OCHOCgHg 

iHa" CHg=CHOC2H5 ^Hg^ CH3 

(t-tVs 54 

5 }vy 3^/—)Viz^^^EK9v> mi^mi iinukzvx 1 - (i-xh 

:^^v') xN;^^^-4- (t e r t-y'^JV) ^>i?>^#jt. 
^H-NMR (CDClg) PPm: 1. 24 (t, 3H. 5^SgCH 
3). 1. 3 0(s, 9H. tert-Bu). 1. 4 9 (d. 3H. 
^^CH^), 3. 4 9 — 3. 6 3 (m. 1 H, OCHs). 3. 74 
10 ~3. 8 9 (m. IH, OCHj), 5. 3 5 (q, 1 H, C 
H), 6. 92 (d, 2H, C^H^), 7. 28 (d. 2 H. C^H 

^■mm 55 : 1- d-xh^v') xh:^^>'-4 -rf a^^>-if 

15 

/=v, AoOB / 1 .ON HCI-^er y=v 

55 

^J&«f»j 1 fc:feViT> 4--1' vyp if;w7x/-;i/^4 -:/a=&:7 
— ^JS^ 1 ti^igitcbT 1 - ( 1 - X 

X h=^v'- 4 - >^a^'><>4f>$:#fc. 

>H-NMR (CDCI3) ppm:l. 19 (t. 3H. mi^CH 
20 3), 1. 49 (d. 3H, ^^CH^), 3. 4 9 3 . 6 2 (m, 
IH. OCH2). 3. 70~3. 8 5 .(m, IH, OCHj). 5. 
36 (Q. IH, ^KOCH), 6. 89 (d. 2H. CbH^), 7, 
3 7 (d. 2 H. C 6H4). 
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"^*"0"*^^='~W " i>-CH20C-^>-o<^OC2H6 



CH2=CHOCzH5 '^-^ CH3 



1- (l-Xh^^v-) Xf^^>'-4-S^m#®^>$^;i'XX-5^;i/S: 

iH-NMR(CDCla) PPm:l. 19 (t, 3H. 5jc^CH 
3), 1. 53 (d, 3H, ^^Ill^CHa), 3. 45~3. 60 (m, 

10 IH. OCH2). 3. 6 9 — 3. 8 2 (m, IH, OCH2), 5. 
35 (s, 2H. OCH2), 5. 49 (q. IH. :$[MKOCH), 
7. 02 (d, 2H, CeH4), 7. 2 9-7. 49 (m, 5H, 
CeHs). 8. 02 (d. 2H, CeH^). 

57 : 1. 4->» [(l-xh:^^i>) xK^^v'] '^>-ff >('fb 

15 ■&Jfe5 7)0^fifc 

/==\ Acoa/ I.ON HG^Ether /=\ 

HO-\ }~OH »-G2HsOHCQ-4 >— OCHOCzHg 

CHa^CHOCgHs H36 CHa 

>fc'ft^san. IIJS^J 1 i:l^#fcbTl, 4--:^[(i 

20 ^H-NMRCCDCla) ppm: l. 20 (t, 6H. *i^CH 
s), 1. 48 (d, 6H, tSJ-teCHa). 3. 49~3. 62 (m, 
2H. OCH2), 3. 7 3 - 3. 9 0 (m. 2H. OCHj). 5. 
28 (d. 2H. ^i^OCH), 6. 93 (s, 4H, C6H4). 
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5 8 : 4. 4' -i^ [(1 -Xb^5/) Xh^ex] \£y 



OCX 



AcOEl / 1 .ON MCl-aher /=\ /=\ 

" CH-CHOC^ ' C.HsOHOO-^J^^09mc,H3 

5 ^iSM 1 t|^filicLT4. 4' ->?[(! 

*H-NMR (CDCI3) ppm: l. 21 (t, 6H, 5^^CH 
3), 1. 5 3 (d. 6H. ^I^CHa). 3. 5 0~3. 6 9 (m. 
2H. OCH2), 3. 76^3, 91 (m, 2 H. OCH^). 5. 
10 4 2 (q, 2H. ^imOCH), 7. 04 (d, 4H. C^H^), 7. 

4 6 (d. 4H. CeH^). 

mmm 5 9 : i - ( i -x x b^i^- 4 -^M.mmy:r. 

15 ^Jfe^di fc^viT, 4— < v:7'pt!;V'7xy-;u^4-fc HP^ 
2^^«.©m:7aix;i'XX^;i'»3'f^^SEi^x 1 ti^^mtcUT 

1- (l-xb:^5^) X h^v-- 4 -Sm#^7xx;Ux;^5^;l/^ 

*H-NMR(CDCl3) ppmrl. 20 (t, 3H. t^^CH 
20 3). 1. 56 (d. 3H. ^i^CH^), 3. 4 9 — 3. 6 7 (m. 
IH, OCH2), 3. 70-3^ 89 (m, IH, OCH^), 5. 

5 2 (d, IH, ^^OCn). 7.08 (d. 2H. C6H4), 7. 
14~7. 32 (m, 3H, C^Hs). 7. 42 (t, 2H. Cg 
H J. 8 . 15 (d. 2 H. C 6H5). 
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60:4- ii-3Lh^^) xh^^e/-4' -':rn=E\£y 

mMM 1 i3:feViT, 4 --f y k!;vr7a:/— 4 -:/^^- 
4- xh^>'-4' -:/n^:H:7 

^H-NMR (CDCl,) ppm: 1. 20 (t. 3H. C H 
3), 1. 48 (d. 3H. ^mCH^), 3. 49-3. 62 (m, 
IH, OCHj), 3. 7 3~3. 9 0 (m, 1 H, OCHg), 5. 
10 2 8 (q, IH, ^>fe|OCH). 7. 2 5 (d, 2 H. CgH^). 7. 
43 (d, 2H. CgH4), 7- 5 0 — 7. 6 0 (m, 4H. 
H4). 

mmm6i:2, e -e? [(i -xf^e^) xh^^-s^] :^7^^> 

15 

OH AcOEt / 1 .ON Ha-Ether ,r''*V'%-'09'^0^*^6 

1 JL J CH3 

CHg^CHOCaHs CzHgOHCO'^-^''^^ 

ffc'&'fe 61 

*H-NMR (CDCI3) ppm: 1. 21 (t. 6H, 5ftSgg C H 
20 3), 1. 63 (d. 6H. ^t^CKs), 3. 4 9 — 3. 68 (m. 
2H. OCHj), 3. 7 8-3. 9 3 (m, 2H, OCH2), 5. 
60 id. 2H. 7. 3*5 (d, 2H, C,„H^). 

7. 67 (d, 2H. CoHe). 7. 83 (d. 2H. CjoHb). 
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6 2:1. 5 



[(1 - Xh=¥-» X.h^>^^ ^y^u> 



10 




AoOEt/lJ)NHCI-Ether 



CH2=CH0C^5 




OCHOCaHs 



5 - 



1 (C::feViT> 4 

iH-NMR(CDCl3)ppm:l. 21 (t. 6H. *jlgCH 
3), 1. 63 (d, 6H, ^i^e^CH^), 3. 49~3. 68 (m. 
2H. OCH2). 3. 78~3. 93 (m, 2H, OCH2). 5. 
60 (q, 2H, ^^OCH). 7. 03 <d, 2 H. doHg), 
7. 37 (t. 2H, CioHg). 7. 92 (d. 2H, CjoHg). 
^iS^aj 6 3 : 2 - [( 1 - X h ^ S/) X h ^ >-] - 6 



H 




Br 



AcOB/1.0NHCI-Ether 



C2H5OH 




Br 



CHa=CHOC2Hs 

15 HJE^ 1 lr*3ViT. 4 --r V^D bf;i/3?ai/-;W?& 6 -:/P^:- 

2 h-;vte:f^^sJ!?il^1-. IIJfeM 1 ^iiwimi;: bx 2 - [( 1 -x 

^H-NMR (CDCl3)ppm:l. 20 (t, 3H. m^CU 
3). 1. 57 (d. 3H. ^^CHs), 3. 5 0 — 3. 6 9 (m. 
20 1 H, O C H2). 3 . 7 3 ~ 3 . 9 0 .(m, 1 H, O CH2), 5 . 
5 5 (q. IH. ^mOCH). 7. 18 — 7. 3 2 (m. 2H. C 
loHe). 7. 49 (d. IH, CioHe), 7. 5 5 - 7. 7 0 (q. 
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2H, CjoHe), 7. 92 (d, 1 H, CjoHg). 

y==\ y=\ AcOEt/I.ONHO-Elher /=\ 

5 SUSM 1 JC:teli-r, 4 V:7*D t!Jl/7a^y — 4 - (-^^-v* 

10 ^H-NMR CCDCl,) ppm:l. 20 (t. 3H, ^SgCH 
a). 1. 46 (d. 3H, ^mCH^). 3. 4 8— 3. 6 3 (m, 
IH. OCHg). 3.. 72-3. 90 (m, 1 H, OCHa), 5- 
01 (s. 2H. OCH2), 5. 26 (q. IH. ^'^OCH), 
6. 85~6. 98 (m, 4H, C^U^LC^Hs), 7. 28 — 7. 

15 4 6 (m. 5H. CeH^tCgHg). 

65:1- [(l-Xh:^>')Xh^>'] - 4- (tran 
s-4' - n -r^'n t:;U>'i7 DA^i/JW) ^>4f>«b-a4l&6 5)(D 



O^f^^^C^ /-OH : >~ C3H7-^-<r::7-\ }-OCHOC2Hs 

20 IIJg*»Jl fCiJViT. 4 --Y y yp t?;i'7xy — p - (tra 
ns-4' - n - :/D tf Jl/v'i? O'Nc^^i/;!/) :7 x y — JKcft A -5 £A 

^, *JS*nJlt|^mi;ibTl- [(l-'xh^^v) Xh:^-e/] -4- 

(t ran s-4' - n - >^ D t: ;U -> P ^^->;U) ^>-tf> 
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^H-NMR (CDCI3) ppm:0. 90 (t, 3H, CH3), 

0. 95~1. 52 (m, 9H, C2H4^CeHio). 1- 20 (t, 
3H. pfeSJSCHa), 1. 49 (d, 3H, ^mCHs), 1. 7 9- 

1. 94 (m. 4H, CgHio). 2. 3 5 — 2. 5 0 (m. 1 H. 

5 CeHio). 3. 49~3. 62 (m, 1 H. OCHj), 3. 72 
— 3. 90 (m. IH, OCH2), 5. 33 (q. 1 H. ^^-1!^ O C 
H), 6. 91 (d. 2H, CeH^), 7. 11 (d. 2H, CeH 
4). 

mmme e : 2, {4 - [(i -xh^^^e^) xh^^^^-] y 

y==v ^Ha AeOEl/l^HC»«ier 9^*3 /==v ?^ 

<t#4iifis 

ji-At-f^^sfiA^, mmmi ^mmzv^ 2 . 2 -tf;^ {4- [( 1 

-Xh^i^) Xh^^^->] 7a:X;U} 17' D Z'? > ^#ifco 
15 ^H-NMRCCDClj) ppm:l. 20 (t, 6H, 5^«CH 
3). 1. 48 (d. 6H. ^^Cn^), 1. 63 (s. 6H, CH 
3), 3. 4 7 — 3. 6 2 (m, 2H. OCHj). 3. 72 — 3. 8 
9 (m, 2H. OCH2). 5. 35 (q, 2H, ^t&OCH^, 6. 
88 (d. 4H. C6H4), 7. 13 (d. 4H. C6H4). 
20 mm^G 7 : 1, 4-5? [( l-Xb^v') Xh:^'>3 -2. 3. 
5. 6 -^hyyjUrtn^y^Xit'^mG 7)<D^e!t 



)===( AcOa/1.0NHa-Elher ^)=^ 

^O-i /-OH CgHgOHCO-^ ^-OCHOCzHg 

>-< CHg^CHOCgHs • >^ 6H3 

F F F F 

fli-S-ft 67 

1 fc*3v:kT, 4 --I' v:/n bf;V:7acy— ;US: 2. 3. 5. 
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^H-NMR (CDCI3) ppm:l. 21 (t, 6H, t^S^CH 
3). 1. 50 (d. 6H, :5^l!^CH3), 3. 60~3. 78 (m, 
2H, OCH2), 3. 88 — 4. 03 (m., 2H. OCH2), 5. 
3 0 (s . 2H. OCH2). 
mt&me 8:2. 2 -bfX {4 - [(1 -X h=¥i^) JLh^i^'] y 



/=\ 9'^»/=\. Acoe/LOMHO-Ether '^9 /=\ ^'/'=\ 

HO-C y-O-i >-OH i-CgHsOHCO-C >-9-\ /OCHOCzHs 

6f3^-^ CH2=GHOCaHs CFj^ CH3 

^Jgfisl 1 fc^vsx, 4--i'y::^ofc!;i-7ji>'-JP^2. 2-H:^ 

mmm i ^mm\zv-c 2, 2 - fx {4 - [(i-xh=^>') xh^r 

15 ^H-NMR(CDCl3)ppm:l. 25 (t. 6H, C H 

3), 1. 52 (d, 6H, ^i^CH^). 3. 50~3. 65 (m, 
2H, OCH2), 3. 7 1~3. 88 (m, 2H, OCH2), 5. 
42 (q, 2H, ^mOCH). 6. 96 (d. 4 H. CgH^), 7. 
2 9 (d. 4H. C 6H4). 

20 ^J60i!6 9 : l^X [4 - d-Xb^^v') Xh^i/7xx;i/] X 
)Vy Tt-y^it-t^ G 9)(D^^ 

ft.<Vl|<) 69 

K p ^ V :7 X x;u) y.j\^y^>iz. -> U ^ ji^j^j ^AiJ'OTfi/^ 
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l^aitCbTt?;^ [4- (l-JLh^S^) JLh^i^y 7.)Vy 

^H-NMRCCDClg) ppm:l. 19 (t. 6H. ^^CYL 
5 3). 1. 50 (d, 6H, r^-dSCHa). 3. 4 2- 3- 6 0 (m. 
2H, OCH2). 3. 67~3. 80 (m, 2H, OCH2), 5. 
45 (q. 2H. ^WLOCVO, 7. 05 (d. 4H, CeH4). 1. 
8 4 (d, 4H, C eH*). 
%W.mi 0 :9. {4 - Cd-Xh^^v') Xh^v'] 7 

10 aix;^) 7;V:rU'X{b'&i^ 7 0)©^^ 




15 ifg^aj 1 fclBHUfcUT 9 , 9 X I 4- [(1 -x^^e^) Xb^5/] 

^H-NMRCCDClg) ppm:l. 19 (t, 6H. 5|?]^CH 
3). 1. 47 (d. 6H. ^^lISCHj), 3. 42~3. 59 (m. 
2H, OC.H2). 3. 7 0~3. 84 (m. 2H. OCH2). 5. 
20 3 0 (q. 2H. :»-|SOCH). 6. 82 (d. 4 H. CeH^). 7. 
09 (d. 4H. CjHJ. 7. 21-7. 41 (m, 6H. C13 
Ha). 7 . 7 5 (d. 2 H. C j jHg). 

1:4, 4' -->i^D^^t'U5'>- t^X 11. 1 ' - 
[(l-Xh^->) Xh^v-] 7xx;P} «b'&#>7 l)<D-&fi)& 
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UT4, 4' ->'i^D>\^£xU7'>'- t';^ {1, 1' - C(i-xh 

^H-NMR (CDCl,) ppm: 1. 21 (t. 6 H, *;^CH 
3). 1. 20~1. 39 (m, 2H. CeH,o>» 1- 49. (d, 
6H. ^mCH^), 1. 40-1. 67 (m. 4H. C«Hio). 
2. 19-2. 30 (m, 4H, CsHjo). 3. 48~3. 62 (m, 
10 2H. OCHz), 3. 70~3. 8 9 (m, 2H, OCH^), 5. 
3 3 (q, 2H. ^MKOCH), 6. 8 8 ( d . 4H, CeH4), 7. 
15 ( d , 4 H. C 

MMM i 2 : 4. 4 * - ( 1 . 3 - r^x- y ::/'d tf u ^ 
» -t^;:?; {1, 1- - [(l -xh=^-$/) xh^'^] yx.=L)V] (-fb 
15 -&|b 7 2)cr)'&j^ 




CHsbCHOCcHs 



1 fccfev^T, 4--^ y >^D tf;i/7xy-;p^4, 4 ' - (1 , 
3 -:7xxix>i?^ v:/Di:fU 5=»ifx:7xy-;pfo-ftA-g>e;^^ 
^Jfi^fa 1 iK^fcLT4. 4' - (1. 3 - :7xx^>>?-r y :/D 

20 trU7^» -tfX { 1. 1 • - [(1 - X X h^>>] 7XX 

'H-NMR (CDCI3) ppm: 1..20 (t, 6 H. *i^CH 
3). 1. 49 (d. 6H. ^tkCH^). 1.61 (s. 1 2 H. C 
H3). 3. 48~3. 63 (m, 2H, OCH,). 3. 7 0-3. 
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89 (m. 2H. OCH2). 5. 3 5 (q, 2 H, ^UOCH), 
6. 86 id. 4H. C6H4), 6. 97~7. 20 (m, 8H, 

C g H 4 ) o 

73 : 1- [(l-xf^-»xh^v'] - 4- (tran 
5 5-4' -n-^>^)i^zyi7n^^>^}V) ^>-^>{4t^m7 3)<D 

ft:««7a 

HJg^^ 1 fc:feViX. 4 — f V:/Dl!;V:7 3iy— ;v&p- (tra 

mmm i ti^imi-ux i - [( i - xb:^--» x b:^->] - 4 - ( t 

10 rans-4' - n - ^y^-)^'^^ a^^i^JV} ^>if>^#fc. 
^H-NMR (CDCI3) ppm:0. 90 (t, 3H. CH3), 
1. 20 (t. 3H. T^i^CHj), 0. 95~1. 50 (m. 13 
H. C^HgitCeHi o)» 1- 49 ( d . 3 H, ^i^CH^), 1. 
79-1. 9.4 (m, 4H, CfiHio)' 2- 32~2. 49 (m, 

15 IH. CeHio>. 3. 48~3. 62 (m. 1 H. OCH2). 3. 
71~3. 89 (m, IH, OCHj). 5. 35 (a, IH, 
OCH). 6. 9 1 (d. 2H, CeH*). 7. 11 (d. 2 H, C 

B H 4 ) B 

74 : 4 - [(l-Xh:^^-» X h=lr->:7 :nX;P] - 4'-. 
20 (n -yn ^>\/X- hClb'&tl 7 4)©'&fi& 



O-Q-L-Q-0g|0C 



^70-< >-OCHOC2Hs 



CHjeCHOCaHs 
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(i) 4 -^>e?;i/:^-^r£/:7a:r:;v- 4 ' - in -zfni^JV:^^-^) 

(ii) 4 -k l?n:^rv':7 3in;V- 4 * - {n-yX2lf)V:t=¥z^') ^ 

10 mmm2 4 0X7-y:f aO fc^feViX. l - (tert-^h^ 

1?-&j^b:fe4 -^>>^>>U:^^->:7a;x;i/- 4 * - (n - :/D tr;!^;^- 

^>l/x- ^SlSa^ii^ bJWxXZ'f^^^eA^I-. 
.^J£«^ 2 4cd:^5^>^ >^ (ii) t:m^\zVT: 4 \^ a^iyy x.:^JV 
15 -4' - (n -ya tf;i/:t^e^) ^>'/x.- h^ntz. 

(iii) 4- [(l-Xh4^->) X 5^7 01 x;i/] -4' - (n- 

^Jfi^^ 11:1*5 ^5T^ 4 --r y tr;i/7ai >'-;uSr;^7^!y :/ (ii> 
T'&^bfc4-b HP=^^'>:7 3ix;i'- 4 • - in -y^u \^)V^^>^) 

^^^yl!n^^^B<tT^ ZLUZ^i) 4- [(l-Xh^r>')Xh4^J^ 

:7xxji'] -4* - (n -:/D tf;i/:t4^-» '^>;/x-h&#/c. 

^H-NMR (CDCI3) ppm:l. 08 (t, 3H, CH3), 
25 1. 21 (t, 3H, Tfc^CHs), 1. 51 ( d , 3 H. ^i^CH 
3). 1. 78~1. 97 (m. 2H, CHj). 3. 50-3. 67 
(m, IH, OCH2). 3. 73~3.-90 (m, 1 H. OCH2), 
4. 01 (t. 2H, OCHj). 5. 38 (q. IH. ^koCH). 
6. 97 (d. 2H, C6H4). 7. 03 (d. 2H, C6H4). 
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7. 1 1 (d. 2H, CeH*). 8. 12 (d, 2H. C6H4)o 
Xh^^i/] ^>t/X- hC-fb-^i^ 7 5)©-&fifc 



5 (i) 4- (^>5^ji'5r^v') ^M.m-mo^^ 

^fiitxx. mMifi2 4©;^^»y:/ (i) tI^«llc:L/T4 - (^>$^ 

10 ;i':t^5>) ^Ji;#m*#fco 

(ii) 4' - n - r^a t:;v 7 3: 4 - (^>$^;i':t^>') ^> 

m-^m2 4(D7.v^y:/ (iii) Id *5 T 4 - n - :/ D t*;i/:^^ ^ 

B#^t 4- ( t e r t - h^>':^7;i':^x;i/:^-:^^v') y=cLj—Ji' 

15 ^> (i) Tf#enfc4- (Ov^;^:^^^^) ^SSMt4 

^ y-)v\z^n^ni^x^&,i^'. ^js«B|2 4®x5^y (iu) fci^ 
illfcUT4' -n-":?'Dbf;i/r7xx;i/-4- (^>>?;w:*-=^i^) 

>yx~s^^ifco 

20 (iii) 4-n-ya t!;i/7xXjU- 4 ' - t h* D > \/X- h 

^SS^^J 2 4 (DXv^y -f (ii) lc*3 ViT. 1- (tert-:/h=^ 
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(ii) '^^JE^U/Si4' - n -r/D tf;i/7ai-;V- 4 - i^>-J)V:t 

mi^m2 4(0X9- -y':f (ii) iimmzvx 4-Ti--:fui^)vy 
5 (iv) 4-n-~ruh:jvy OL-JV- 4' - [(l-Xh=^-» Xh4^ 
llig^ail fc^feViX, 4 --f y tf;W:7x/— y (iii) 

■e'&;^KLfe4 - n - :/p t:;^7xx;^- 4 ' - t hd^>^'^>i/x 

10 A^e. h;i'X>»c:f^x.. 1 fcI3«l(j:bT4 - n -ya t!;i/r7 X 

4 • - [(1 -X h^v-) X h^->] ^>v/x- b 

^H-NMR (CDCI3) ppm:0. 98 (t. 3H, CH3), 
1-21 (t. 3H, mt^CHa), 1. 56 (d, 3 H, ^UCK 
3). 1- 59~1. 78 (m. 2H, CHj), 2. 60 (t. 2 H. 

15 CH2), 3. 4 9 — 3. 6 4 <m. 1 H. OCHg), 3. 71 — 3. 
8 9 (m, IH, OCH2), 5. 5 3 (q, 1 H, ^i-I^OCH), 
7. 15 — 7. 2 4 (m. 4H. C^H^). 7. 22 ( d . 2H. 
C6H4), 8. 14 (d, 2H, CeH^). 
mmm? e : 4 ~ n - r^D trjV:t^->^xn;i^- 4 • - [(1 -X 

20 h^^) Xh:^>>] ^>\/X— 7 6)(0-&ffe 



PtiCHaCI 



AcOB/1.0NHCI-Elher J~\ 9 
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M^m.t4- (t e r t - h iJ y^^y—JV 
5 Sr, *J6^J 7 5 OX-r y (i) T#e)n;'c4- > ->) 
^m#lltllJi««J 2 7 (DXar-;/:/ (ii) T:#e.tlfc 4 - n -:7^P t! 

;i/fc-en^nf^^S£A^^ |^JS«^2 4©X7^'y >^ Ciii) if^ilfrU 
T4* -n-':rxn\f)V:t^z^y:r:-)l^-4- (^>-JJl:i'=^S^) ^ 
10 >1/X— h^#}fc. 

(ii) 4--n--:fO\f)V:t^zyy:t.-)V-4' -t Ha^->^>V 

SIM^nl 2 4 ®X5^^y :/ (ii) tC^fel^Tv 1 - ( t e r t - h 
i^5t7;W3}^x;W^^^^) - 4 - ^>i^;U:4-=^5>^>il>=£X7^^y >^(i) 
15 -C'&^Ufc4' - n-:/n t!;i':^=^^>'7 3iXjP- 4 - (^>f^;V:t- 
^v') ^>V^x~M;if^;l, hJl'X>lcf^^S^^, 
mnm2 ^(Oy.'r^y'zr (ii) tl^<IIK:bX4-n-yD t!;i'^i^>^ 
7acx;V'-4' - t Ha^>"^>yx— hSr#fc. 

(iii) 4-n-:/a t!;i';r^->:7aix;i/-4' - [(i-xh^^v) 

20 x>.^->] 'OV^X-b^'g-^ 

1 i-*viT. 4 --r V yp tf;i':7 X y — ;i/^x-r >y y (ii) 

^'&^bfe4-n- y^D t';!/:4-^>':7a:X;V-4' - t Hp^~>^ 

^1?->;&^& h;VX>{C'f^A. ^«g0iil t|^1itUT4-n-yPtf 
25 )\,^^l^y 4' - [(l-Xh^v') Xh^->] ^>yx- 

^H-NMR(CDCl3) ppm:0: 98 (t. 3H. CH3). 
1. 21 (t, 3H. ^JgCHa). 1- 56 (d. 3 H, ^mCH 
3), 1. 59~1. 78 (m, 2H, CH2), 3. 4 9-3. 64 
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(m. IH, OCH2), 3. 71~3, 89 (m, 1 H. OCHj). 
4-0 1 (t, 2H, OCH2). 5. 53 (q. 1 H, ^moCH), 
7- 15 — 7. 24 (m, 4H, C^H^), 7. 22 (d, 2H. 
C6H4), 8. 14 (d. 2H. CgH^). 
5 m^m 7 7 : 4 - [( 1 - X b^^v) X h4^->:7 nix;v] - 4 ' - 
ii-yDb*;p^>^/x- h(D-&j*(^b'&%7 7) 



C^<r-^^-COOH 1 

BOH/10»-Pc»C / v° /-\ ArfJa/IJlNHOCIhef > u 

CH^O-coOoH > C3HH^-><>°g^ 

(i) 4-^>z^JV:^^^- 4' - n-::/a t^;^:7^l-;^^>v/x- 
10 ilSfi^ll 2 4 :7* (iU) {C*5ViT. 4- <tert-::^h=¥ 

- ;i/ te: ^ > ?? «g a ^ ^ ^ y - *^ X y - ;v ^ ^ 51- . 
HiSM 2 4 05X7" «y :7* (iii) t|5)^$icbT4 -^>>»;v:^=t^->- 4 * 
-n - ya tr;i'p' 3:x;i''^>yx— h^#fco 

15 (ii) 4 - t H P^i/^ xx;v- 4 ' - n - ;i/^>\/X— h 
mS«a|2 4^7.'rv^ (ii) 1-45 V^T. 1- (tert-:/h^ 
T?'&^Rbfc4 - ^>>?;P:^-^$^ - 4 ' - n - y n tf;u:7azx;v^> 

20 yx-h«Cf^^. |fi^S^«i<& h;i'X>tcf^^Se^^1-. ^M«^J2 4 
(DT.v-y-f (ii) ilRl^it bT4 - t KD=^^e^7xX;l/- 4 ' -n 

(iii) 4- [(1-Xb:^i^) X h^'>:7a:XJl/3 -4* -n-^ 
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^tiiai Hc:*3ViT> 4 -< y yDk!;i'>'ai/-;i/$r7.-7=-y:^ (ii) 

TSigS>ffc-rsci:tc:j;0 4-[( 1 -x h^>/)x h^>^:7 -cx;H 
-4* -n-yotfJl/^^yx-h^^^fc, 

^H-NMR (CD C 1 3) p pm : 0 . 9 8 ( t . 3 H, CH,). 

1. 21 (t, 3H. 5|?«8CH3). 1. 51 (d. 3H. ^t^CK 
10 3), 1- 60~1. 79 (m. 2H. CHj), 2. 69 (t, 2H. 

CHj), 3. 50 — 3. 65 (m. 1 H, OCH^), 3. 72~3. 

8 9 (m, IH, OCH2). 5. 38 (q. lH. r^-HSOCH). 

7. 04 (d. 2H. CgH^), 7. 12 (d, 2H, C6H4), 

7. 30 (d, 2H. CgHj. 8. 10 (d. 2H, C6H4). 
15 MUM 78 : 4 - [(l-Xb^^-) X h^^y - 4 ' - 

(n-:/n tfj|/:r4^s>) ^>e^;i/x-^;u(ik:'&«b 7 8)<D-&f£ 

Q^OH.oQk,H > Q-CH.0Q-OCCH3 — ^ 

6 



0CCH3- 



-9- 

DMSO/KOH/HzO 



HO-^^CHzOH KO HeO ^ Q^H70-^°VcH20H 

CaHTO-^^CHaO-^^-CKpHOCjHs 



AcOEI/LONHCI-Ether 



ftff«7B 

(i) 4* h^i^7a:x;i'- 4 - ( n - D If + -» 
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y (ii) *t?-&fiKbfc4-T-fe h^S^7a:y-)l/t^liSM3 0«3Xt- 
(i) ^^0.Vrc4-n-':fU\^}V:t^iy^>z^JVT}Vzi — )i^\Z 

fc. 

(ii) 4' - t Oc^5^7ai-;V- 4 - (n-:/D t:;W:t^S^) 

10 mnmS 4<D7.^y':f av) K::feV^T, 4' -r-fe h^v':7x:i 

;v- 4 - :/ G) -e-&*SL:fc 4 ' - 

(iY)^rai$fcbT4' - t Ha4^'>:7xx;p- 4 - (n-:/ 
15 D hr;i/pr=^^>') '^>v^;i^x— 

(iii) 4- [(l-Xh=^->) Xh^$^:7a:x;W3 -4' - (n- 

Hifi^lt-^ViX, 4-^VZfu\^)]^y±y—)V^7s^y^ (ii) 
■r'&J$U;fc4' -fc HP^5^7a::::;V- 4 - {n - 
20 '^>s?;i/x— 7^;Hcf^;^5£;^, S^JSfiaii tll«IJcl^T4- [(1 - 
Xh:^-» X h^>':7xx;{/] -4' - (n - t!;i':t=^v') 

'H-NMR (GDCI3) PPm: 1. 02 (t. 3 H. CH3). 
1.20 (t, 3H. *S|gCH,). 1. 48 (d. 3H. ^WlCH 
25 3). 1. 72~1. 90 (m, 2H, CHj), 3. 45~3. 62 
(m. IH, OCHg). 3. 73~3. 87 (m. 1 H, OCH2). 
3. 90 (t. 2H, CH2O). 4. 92 <s, 2H, CHgO). 
5. 28 (Q. IH, ^)-lfeOCH), 6. 90 ( d . 2 H, C6H4). 
. 7. 09 (d. 2H, C6H4), 7. 33 (d. 2H. C6H4)c 
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^mm7 9:1 - {4- [(1 - Xb^'» Jlh'^^^y x.-JVI) ~ 
2- ( 4 - n -yp fc!;w:7xn;P) W >(ft;-&i^ 7 9 



-^-0-?-— — 



ABOa/IJMHCUSier 



(i) 1 --tp^- 4 -y-t h^>'^>-tf>©-^*s; 

5 IliS^aj 3 4 :/ (i) 4- (^>s^;i<'^^>^) 

a:^-;!/^:? - P ^ :7 a: ^ -;HCf^^-5 fiJ^^. HJS^al 3 4 0>X7=- 

(u) 1- (4-T'k K=^^5^7ai-;l') -2- ( 4 - n - ::^P t^JV- 

mEM3 1 (fyy^^fvy (iu) lc::BViT. 1 - (t e r t -^Y^ 

~ A-'^u^^y^y^X'rv^ (i) TfB"^ 

i©x5^>y:/ (iii) tumicLTi- (4-T-fel>^5>7x:i;i') 
15 -2 - (4 - n - >^P t:;U7i::i;W) 7'fe^l/>^#/t. 

(iii) 1- (4 - t HP:^<^i^7xr::;V) -2- ( 4 - n - ^P ;V 

3 4 oxt"-/ (iv) t:::feViT. 4' -7-feb^>'7 3in 
ji/- 4 -:jcg^ji/^>s^;i'X— x-'I'^xt^^^ (ii) -C'&j^bfci- 
20 (4 -7-t h^x^x-;!/) -2- (4 - n -:^P tr;W7xn;i') 
7-fe5^ 1/ >t-f^K.^£;^, Illig^J 3 4 CDX5^ <:/ y (iv) tj^tttwU 

Ti~ (4 - t H p^->7xn;i/) -2 - C4-n-:/Ptf;i/:7 3i 
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(iv) 1- {4- [(i-xh4^>') X h*>>7x:^;v]) - 2- (4 

^il^all fc:feViT, \i}Vy jlJ —JV^X^y-f (iii) 

5 (4 - t HD^->7xn;V) - 2- (4-n-:/D 

- {4- [(l-xh^$^) xb^v-^xx;!/]} -2- (4-n- 

^H-NMR (CDClj) ppm:0. 93 (t. 3H. CHj). 

10 1. 20 (t. 3H. ^^CHa). 1. 51 (d, 3H. ^f^CK 
a). 1. 5 8- 1. 7 7 (m. 2H, CHj), 2. 59 (t. 2 H, 
CH2). 3. 47~3. 62 (m, 1 H. OCH2). 3. 70-3. 
87 (m. IH. OCH2). 5. 42 (q, IH. ^I^OCU), 
6. 97 (d, 2H. C6H4), 7. 14 (d. 2H, C6H4). 

15 7. 3 8~7. 48 (m. 4H. C6H4). 

^mMBO : 1- {4- [(l-xh^^^i^) Xb^5^:7xXJP]} 

- 2 - (4 -n - >''P b!;p:r^'>:7xX;P) T-fe^V>«b'&«fe 8 0) 

CaHTBr ^"^V^ HC^CSI(CHa)3 

C3H70-^^-<^CSi(CH3h QjHtO-^^CsCH 



o,H,oO«o <w>o— O-g^"- 

(i) 1 - (4 -T-t h=^S^:7aiX;W) - 2- ( 4 - n - :/p H;!'^ 
20 ^v:7xXJl/) Tir^'l/XD'&Efe 
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^Jg^ 3 1 <DX5=-^;/y (iii) fccfeViX. 4-n-ycit!;i^7xn 
JU'r±^U>t: 1 - ( t e r t ~ :/ h JV^=^)l^:t^>^) - 4 

^-4- (Tiih=^^-» ^>if ^t^JS^sj 3 2 ©7.5^^;/ y (iii) 

X^y:/ (iii) i^^HtCLTl- (4 -r-t h4^'>:7 3i::i;P) -2 

(ii) 1- (4 - t Hn^$/'7xnjW) -2- (4-n-yDfc!;v 
^nnz ^.(DT.rrv'f (iv) fccfe^r^X, 4' - Tir b ^^^v' 17 x ::i 

;p- 4 -^5^;i'--t>>?;i/X'-5^;w&;:^5^Ty :/(i)T^j^U?h i - (4 

h^v':7 a::^;^') - 2- (4-n-yD If 4^ S/ a: X ) 
15 Tl- (4-b FP^x:7a:XJV) - 2- ( 4 - n - ^ D tf 

(iii) 1 - { 4 - [( 1 -31 h^^i/) X h=^r->:7xx;i/3) - 2 - (4 
-n-yatr;w5r^5^:7xx;p) T-fe5f"V'><^)'&j^ 

Sli6*«lik*5ViT, 4--f y:/DtfjP7xy-;w*X7^!y:7' <ii) 
20 •V^f^.VtcX - (4 - t Hn^v'^oix;!/) -2- (4-n-:/a 
b!;b:i-^-s^7a:x;w) T "t 9^ > Ic^t^ EA^, HJfi^ai 1 t I^MIlci 

L.T1- {4- [(1 -X b=^-» X h:^^>'-7xX;H) -2- (4 
-n-ynt!;W:^-^>':7xx;i/) l/ >$r#fc. 

^H-NMR (CDCI3) ppm: 1. 05 (t, 3H, CH3). 
25 1. 2 0 (t. 3H. Tfe^CHa). 1. 5 1 (d. 3 H, iMIfifeCH 
a), 1. 73~1. 94 (m. 2 H. CHj), 3. 48~3. 63 
(m, IH, OCH2). 3. 7 0~3.-8 8 (m, 1 H. OCHj), 
3. 94 (t, 2H. OCH2). 5. 42 (q, IH, ji^^OCn), 
6. 85 (d. 2H, C6H4), 6. 96 (d. 2H. C6H4), 
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7. 4 3 (d, 4H, CeHj. 



CHCt, 



QiH7-0"CHga 



^'vO-^O-" ^^^^ «vO-°^-C>X^ 

5 (i) 4* -y-t h^>^7 3ix;i/- 4 - (n-yotr;u) ^>>>;vx 

2 7 CDX^^-y y (i> tC*iUT. 4 - i^>>f}V:t^z^) y 
y (ii) -C'&fi)oLfc4-y-fe h^i^^'xy— ;i/t*Jg^?!l3 3C0X-5^ 

10 ^y*/ (iii) T-&^b}t4-n-:^D if;w^>-^;k^a^-r l^icf^;^ 
Sfi^^l-. ^*fi«a|2 7 (^X^y:/ (i) t|^«liCbT4* -T-fe h^v' 

<ii) 4' - b H D:^^i^7 Jix;i/- 4 - (n-ynt!;i/) ^>i^;v 
X— 7^;ko-&*K 

15 ^Jfe«^ 3 4 (D:^5^y 7" (iv) lC*5ViT. 4* - T-fe h 7 i X 

;i/-4 -;<^;i/^>>?;wx-7^;i'<£7.7^':^ (i) ~e'&^bfc4' - 

T-fe b^~>:7 3ix;i/- 4 - (n-^DtfJl/) ^>i?;i/X-7";VlC'f^ 

m%m3 4 tnmzvx 4' - 1 hd^~^:7xx;i.-4 
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(iii) 4- xh=^^s^:7xr:;v] -4' - (n- 

•e-&^b7t4' - b H Pc^^->:7xx;i/- 4 - (n-T'ut!;!/) ^> 

& h;i/x>icf^^, Hifil?!! 1 iimWzVX4 - [( 1 - X 
X h^$^:7 3:xjp] -4' - (n-t^'nt!;!/) '^>>?;i^x 

»H~NMR (CDClj) ppm:0. 93 (t, 3H, CH3), 
10 1. 21 (t. 3H. Jlcl^CH,). 1. 45 ( d , 3H. i^mCH 
3), 1. 59 — 1. 7 6 0 (m, 2 H, CHj), 2. 60 (t, 2 
H, CH2>. 3. 4 9 — 3. 6 4 (m. IH, OCHj). 3. 74 
~3. 90 (m. IH. OCH2). 4. 99 (s. 2H, CHjO), 
5. 25 ( q , 1 H, :$^l!^OCH), 6. 84~6. 98 (m. 4H. 
15 CgH^), 7. 19 (d. 2H, CeH^). 7. 34 (d. 2H. 
C 5 H 4 ) Q 

USS^alS 2:4 - [(1 -Xh:^-» Xb^->73:X;V] - 4* - 

;^ 5^;v^ > ~:;>;ux— T^^PC-lb'&iKi 8 2 



O 



DMSO/NaOH/HaO _ /=\ 9 MeOH /IN-kOH 



HgO-^^HaBr • 

20 mSMll3*5ViT, 4 --f vyn t;;i/y xy-JI/S:^ifi«a| 3 4fD 

XT-yy (iv) T-8-i^b:'c4' - t t5n:^r'>7xx;i/- 4 
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^H-NMR (CDClg) ppm:l. 20 (t, 3H. ^^CH 
5 3). 1. 45 (d, 3H. ^I^CHO. 2- 37 (s, 3H. CH 
3). 3. 48~3. 62 (m, IH. OCH2), 3- 74~3. 9 
0 (m. IH. OCHa), 4. 99 (s. 2H. CHgO). 5. 2 
7 (a , 1 H, iJ-KO CH), 6 . 8 4-6. 98 (m. 4 H. C, 
H4). 7. 18 (d, 2H. CjH,), 7. 3 1 (d, 2H, Cg 
10 H4). 

^■^MB 3 :4 - [(l~Xh^>>) Xh4^$^] - 4* -n-'^> 



CgHn-^^-Br ^''^'^^ > - CgHn-^^^-MgBr 



THF/Pd(dppb)a2 



EtOH/10%-P(UC 



CHif=CHOC2Hs 

§lig«f!l i (c^feViT. 4 v:/ptf ;p :7 x/ ^iSM 3 5 <o 

15 Xx-yT' (iii) T*^^L.fc4 -n-^>?;W- 4 • -fcHn^v-b* 

xh:^^>/] -4' -n-^>5^;l/tf7iX;i/S:#fc. 
*H-NMR (CDCI3) ppm:0. 90 (t, 3H, CH3), 
20 1. 2 5 (t. 3H, tK^CH,). 1: 2 9- 1. 4 8 (m. 4H. 
CH2), 1. 5 4 (d. 3H. ^WiCH^). 1. 5 9 - 1- 7 5 (m. 
4H. CH2). 2. 63 (t. 3H. CH2). 3. 50~3. 66 
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(m. IH, OCHg), 3. 7 5~3. 9 0 (m, IH, OCHj), 
5 . 4 2 (q, IH, ^mOCH), 7. 05 (d. 2H, CeH*). 
7. 22 (d. 2H, CflH^). 7. 48 (t, 4H. C^H^)- 
^iSMB 4 : 4- C(l - Xh=^r-» X b^>':7air:;H ^>if > 
5 8 4)G>-&^ 



^•9->)&^S h;i/x>ic;'ft>i, lliS«?>l i iim^KV^ 4 - [(i - x K 

10 =^^-» xb^->7x:r:;H ^>-fe*>^#fc. 

>H-NMR (CDCI3) ppm:l. 21 (t, 3H, m^mCH 
3), 1. 53 (d. 3H, ^M^CHg). 3. 5 0 — 3. 6 9 (m, 
1 H, OCH2), 3. 76~3. 91 (m. IH. OCHz), 5. 
42 (q. IH. ^^OCH). 7. 24 (d, 2 H. C6H4). 7. 

15 3 0 ~7. 39 (m. 1 H, CgHs). 7. 39~7. 49 (m, 
2H. C^Hg), 7. 5 2 — 7. 6 3 (m. 4H. C6H4tC6H6). 
mi&M8 5 : 4- [(l-Xhi^^-» Xh^^re^] -4' - (n-y 



DMSO/NaOH/HzO /=\ /=\ 

°" C3H,0-.OQ-0H 

20 1 ic*3ViT, 4-'f y T'P t!jv:7iy — ;wj&IISS«aj3 7 

T^'rvlf (i> T-^f;Kbfc4--n-:/Ptf;l/:i-j^>'-4' -hHa + 
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*H-NMR (CDCI3) ppm:l. 08 (t, 3H. CH3), 
5 1.24 <t. 3H, T^J^CHj), 1.5 2 (d, 3 H. ^^CH 
3). 1. 78~1. 92 (m, 2H, CH^), 3. 49 — 3. 68 
(m, IH, OCH2). 3. 7 5 - 3. 9 0 (m. 1 H. OCHj), 
3. 95 (t, 2H. OCH2), 5. 40 (q, 1 H. ^mOCU), 
6. 95 (d. 2H. CcH^), 7. 0 5 (d. 2 H. C6H4). 
10 7 . 4 6 ( t . 4H, CeH^). 

mmM8 6 ; 1 - (1 -Jih^zy) X l/'><Yt;^4Sb 8 



h;vx>tcft^, mt&Mi tmmzvx 1 - (i-xh^>') x 

^H-NMR (CDCI3) ppm:l. 24 (t, 3H. *^CH 
s). 1. 52 (d. 3H. ^^Hd^CHg). 3. 4 9 — 3. 6 8 (m. 
20 IH. OCH2). 3. 75-3. 90 (ra, IH, OCH2). 5. 
40 (a, IH. ^i^OCH). 7. 32 (q, 1 H, C10H7). 
7. 4 2-7. 5 8 (m. 3H, CjoH,). 7- 74 (d. IH, 
C,oH7). 7. 81 — 8. 00 (m, 2H, CjoH,). 

mmtf^s 7 : 2 - ( 1 -X x.-h^i^'f-y ^ u>iit^ms 

25 7 )0^^ 



6 )<0-&J^ 




OH 



9H3 

OCHOCaHs 
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ca 



OH AoOEt / 1 .ON HCI-Elhef ^ 
CH2=CHOC^6 




5 *H-NMR (CDCI3) ppm: 1. 24 (t. 3 H. ?fe^CH 
3). 1. 52 <d. 3H. :»-KCH,). 3. 4 9- 3. 6 8 (m. 
IH, OCH2). 3- 7 5 — 3. 9 0 (m, IH. OCHj), 5. 
40 (q. 1 H. ^mOCU). 7. 31 (q, 1 H. C10H7). 
7. 4 1~7. 52 (m. 2H. CioH,), 7. 64 (d. 1 H. 
10 CioH,), 7. 77~7. 88 (m. 3H, C10H7). 

^ifi^88 : 6 - n -^>5=-;i'- 2 - (l-xh^S^) Xh^S^ 



15 Xy^y-f (iii) T-B-^bfc 6 - n --^>5^;l'- 2 h-;H'. 

jL>\zRpL. mmmi iinm\zi^x 6- n-^>^ji^- 2- (i- 

^H-NMR (CDClg) PPm:0. 90 (t, 3H, CH,), 



DMSO/NaOH/HaO 
PhCHaCn * 
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1. 23 (t. 3H, *J^CH,). 1. 29 — 1. 48 (m. 4H. 
CHg), 1. 54 (d, 3H. ^UCHs), 1 . 5 6-1. 78 (m, 
2H. CH2). 2. 63 (t, 2H. CH^). 3. 50~3. 68 
(m. IH, OCH2). 3. 75~3. 9 1 (m, 1 H. OCHg), 
5 5. 4 2 (q. IH, ^mOCK), 7. 24 — 7. 37 (in, 2H, 
CioHfi), 7. 59 (d. 2H, CioHg), 7. 68~7. 80 
(q. 2H. CioHg). 

8 9 : 4- (l-Xl-:^^-» Xh:^5x-N- 
^xn;^) hc^b'&lb 8 9)©^j^ 

10 

1 tc*5Vix> 4 --r y yn tf;i'7a: /— ;i/^iijj5^4 2 © 

y.'rvrf (ii) -e'&^L;fc4- (t H P^2^:7a:XJU> -N- (4 
1^X4- ( 1 -X h^v') X h^^^v'-N- (4 -X?;V7a:X;i/) 

15 

*H-NMR (CDClg) ppm:l. 12 (t, 3H, CHg), 
1. 23 (t. 3H, ^^CHs). 1. 54 (d, 3H, ^j^^LCW 
3), 2. 63 (t. 2H, CHg), 3. 5 0 — 3. 6 8 (m. 1 H, 
OCH2). 3. 75 — 3. 91 (m, IH, OCHj), 5. 42 (q. 
20 IH, 5i-felOCH)» 6. 87 ( s , 1 H, NH). 7. 14-7. 
2 1 (m, 6H, CgH^), 7. 3 5 (d. 2H. C^H^). 
^ife««J 9 0:1. 3 , 5 - b U ( 2 - t e r t - :^ h ^ 

x;Hfx;w) ^>if >({k-&% 9 0)©-^]^ 
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Br CH=CHCOC{CH9)3 
^ /=< NEfa/ CH3CN / PPha / P<l(OAc)2^ O 

V_f ^ H20CHCOOC(CH3)8 (H3C)3COCHC=CH^-^CH=CH?OC(CH3)3 

-(t^ 90 

mmm4: 4 4 - ( t e r t \-^zy:^}U:^:=.)V:t^ 

zy) -4' -:/D*t::7ai-Jl/:& 1 . 3. 5 - h U :/n^-^>if > 
JCf^^-Sjj;^, ||jliS^4 4 tlRl^^tbTl, 3. 5-hU (2-t 

5 ^H-NMRCCDCls) ppm:l. 55 (s. 27 H, ter 
t-Bu), 6. 42 (d, 3H. CH=CH). 7. 56 (d, 3 
H. CH=CH), 7. 6 0 is. 3H. CeH4). 

m-mm 91 : 1- (2-tert -:^hJ^^->:*jjV3i^3;nfn;v) 

-4- (trans~4' -n-^U MJ^'^^ p^:^^$/;P) 
10 Xih'^m 9 l)©-^Pife 

^ffi^4 4tC^ViT, 4 - ( t e r t -:/h^v';^;i'3j^-;v^* 
v') -4' -r^n^ lf:7ct:n;i/^ 1 - ( t r a n s - 4 - n - y n 

15 4 4 tiBiiigtrbT 1 -( 2 -ter t h^S':^j;W3i?n;vt'r:;v) 
-4 - (trans-4' -n - t?;l/$^^ D^^i^;P) 

^H-NMRCCDClg) ppm:0. 9 0 (t. 3H, CHg). 
0. 9 5 — 1. 5 0 (m. 9H. C iH ^ t C i o) > 1. 5 5 (s, 
20 9 H, tert-Bu), 1. 8 0-1. 98 (m, 4H, C^Hx 
o), 2. 39-2. 59 (m, 1 H. CeHio). 6. 32 (d. 
IH, CH=CH), 7. 21 (d. 2H. CeH^). 7. 42 (d. 
2H. CoH^). 7. 5 6 (d. IH, CH=CH), 

92:1. 4->'(2-tert-:/h=^^ i^fj}]^:^-;]/ f 
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''"V_>^ HeOCHCOOC(CH3)3 ^ (H3C)3CO^C=CH^CH=CHOOC(CH3)3 

izVX 1, 4-i^(2-tert - :/ h ^ v';^? ;i/3H~;H:f — ;V) ^ 

^H-NMR(CDCla) ppm:l, 54 (s, 18H. ter 
t-Bu). 6. 39 (d, 2H. CH=CH), 7. 51 (s, 4 
10 H, C6H4), 7. 5 6 (d. 2H. CH=CH). 

mmm9 3:l. 4-^yjV:tu-2, 5->?(2-tert- 

F F 
/=( NEts/CHaCN/PPhj/PdtOAc), . /=< ^. V 

Br-l /-Br ^ CH3C93COCHC==CH4 >-CH=CHCX)C(CaH3)3 

)— ' H2C=CHCOOC(CH3)3 6 

F F 

{b&«] 93 

SliSM4 4 fcfeViT, 4- ( t e r t -tT* b=^^i/;Jj;V7f?-;W;r^ 
15 5>) -4' ~^U=E}£y HL-JV^ 2 , 5 -S^7;i/:tD - 1 . 4-5^ 

mmm4 4 tmm\zvx 1 . 4~i^y)V:tn- 2 . 5--:^(2 

- t e r t -:/h4^$^:«7;i/j}?-;Hf-;i.) ^>^>^nrco 
^H-NMR(CDCla> PPmil. 55 (s, 18 H, ter 
20 t-Bu). 6. 44 (d. 2H. CH=CH), 7. 22~7. 3 
9 Cm, 2H, CbH^). 7. 59 (d, 2H, CH = CH). 

9 4:2. 2 - tfT. [ 4 - ( 2 - t e r t - h ^ -> :^ ;U 
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^ CFa^ (CFgSOd^O & ^ tPg^ 6 

NBs/CHsCN/PPh3/Pd(OAo)2 /==\ ?'^^/==\ 9 
H,,,,CH0OOC(CH3)3 ' <HaC,3C09HC=CH^J^-^_)-<>.CHaDC(CH^ 

ft^Vt 94 

(i) 2, [4- ih^)yJV:tu ;^5^JVXJV'^Zi)V:t=^-» 

5 2. 2-t*x ( 4 - b Hd:^^-> X '\:^^if7;U;tD:ra;i 

>5. 0 g (14. 9mmo 1) *iBi;dC If U 5^ > (CgHgN) 5 0 
(3 1- 2mmo 1 ) *3!K?&T*riin^X^iaT 2 4 l^r^jKl&$ -^fc. 

2, 2-Hx [4- (hU:7;v^D^5^;pxJV'jjNn;p:^=^>') 

^^tJ-::? Jl/:^D7'nA> 7 . 0 7g(ll. 8mmol)i& 

(ii) 2 , 2 - tfX [4-(2-tert-:/ h ^ fi \i 
^ig«9|4 4 tciii'iT. 4- ( t e r t h^>':?t7;i/jK:z;i/:*:=t:^ 

_4' --fu^\iy (i) l?•&^Kb;^c2, 2- 

ex [4- ( h U 7;i/^D;>^g^ji/x;i'3j^n;u:^-i^-S/) ^xzijU] a 
^1J-7;W:tD:;faA>fcf^^,^Jte^J4 4 tl^ltfcbT'&^b;t'^. 

5^;i/=9 5/5) tcT*S^-rs e: ^(-.t 0 2 . 2-t*X [4- (2 
- t e r t --f Y^z^ij }Vrs:z.)V\i::L)V) ^jc-;^] 
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*H-NMR (CDCI3) ppm:l. 55 (s, 18H. ter 

t-Bu), 6. 40 (d, 2H, CH=CH). 7. 39 (d, 4 

H, C6H4), 7. 51 (d. 4H, CeHj, 7. 57 (d. 2 
H. CH=CH). 

5 ^iS^i) 95:4. 4' ->» (2-tert - h ^ 2^:^7 Jl/jJ?" ;P 
t!:n;v) e:7xn;P(ib^#j 9 5)©^*^ 



flS-ftft 95 

**S^4 4 k::feVix, 4- ( t e r t ^^s>:ft;^J^?r^;^*4=• 
>') -4* -::/P^if ^7 j:-;1/&4. 4* -$^:;^n^ if :7aLr::;nc. 

hmU\ZVX4. 4' -S^ (2 - t e r t — ;Hf 

^H-NMRCCDCls) ppm:l. 55 (s, 18H, ter 
t-Bu). 6. 51 (d, 2H, CH=GH), 7. 50~7. 6 
15 8 (m. lOH, C6H4tCH = CH)o 

^MM 96:4* -n-ya lf;i/:t^5>:7 - 4 - ( 2 - t 

OMSO/NOOH/H^^ ^^^^ BOH/10»-PdA= 



BrCHgPhBr ^^=^ 



NBa^ CHjCN/ PPha / Pd(OAc)j 



CjHzO-^^-OCHa-^^— CH=CHCOC(CH3)3 



HgOCHCOOCCCHajg 
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(ii) 4' - n -yn tf;i'^^v'7 a::!::;!/- 4 - (2 - t e r t - 

mMm4 4 tZ^\i>X. 4- ( t e r t -:/h^>';?7;Ps}?n;V;*-4^ 
10 5^) - 4 • -:/Pttr7 3^x;i/$X5^-/ y (i) T'&^L/h4 * - (n 

4' -n-yn 4 - ( 2 - t e r t 

15 »H-NMR (CDCI3) ppm: 1. 0 1 (t, 3H, CH3). 
1. 55 (s. 9H. tert-Bu). 1. 69~1. 79 (m, 
2H. CH2). 3. 88 (t, 2H, OCH^). 5. 01 (s. 2 
H. OCH2). 6. 36 (d, IH, CH = CH). 6. 74~6. 
92 (m, 4H, C6H4), 7. 34~7. 55 (m, 4H. Cg 

20 H4). 7. 5 8 (d, IH, CH=CH). 
m^mm^ 7.-2, e - 5^ (2 - t e r t - 
x;i/) ■ry^U>i{[i^m9 7)<D'^^ 



o 




o 
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(i) 2, 6->? ( h u r';i/:*-P p^5^;i/>;;i's}^n 

9 4 (DT^j-v ^ (i) {;!:*5ViT. 2 . 2 - t;^ (4 - t Hn 
^^e^r^oc:!:;!^) ^^1f:7;v:ra >^aA>^ 2 . 6 - t h* a =^^>':h 
5 r^iS' V^lCf^^, ^Sfi^ll 9 4 CD::^5r^/ y (i) i |5l Itll:! U X ^ b ^ 

(ii) 2. 6 -5^ ( 2 - t e r t - :/ h :^->:^j;V2l?::z;i/t: ^ 

10 ^JS*aj4 4 tCiSViTT. 4- ( t e r t - h ^ v-;*? 

v-) -4' -:/a^tf :7ain;v^X5^'y:/ (i) T^^i^fc2, 6- 
(h 'J 7;t'=e-o;< 5^;i/7:;i'7|N:ijl':t^>') :^ :7 3? 1/ > . il^gs 

LT2, 6-v'(2-tert - ^ b ^ v':^ tf :^:7 

15 i57l/>&#7t. 

^H-NMR (CDCI3) ppm:l. 56 (s, 18 H. ter 

t-Bu), 6. 50 (d. 2H, CH=CH), 7. 6 2-7. 9 

2 (m, 8H, C loHsi CH = CH). 
^iS*aj9 8 : 4-n-yDh:;V'-4' - (2-tert-:/h^^ 
20 >>:^7;V:a^::i;Hf trr^omJV^ls^tl 9 8)(D-&^ 

\_/ H20CHCOOC{CH3)a ^— ^ 

IIJ|{»| 4 4 JCfeV^T, 4- ( teTt-'^h^^:fyJViir^::^)\^:t^ 
-4' - >'*p:Eti 7 4 - n - :/a tf 4 ' ->^p^ 

25 HM^M 4 tmmiZ'UX 4 -n-y'a 4 ' - ( 2 - t e r t 
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»H-NMR (CDC 1 s) p pm ; 0- 9 9 ( t , 3 H. CH3), 
1. 55 (s. 9H. tert-Bu). l. 60~1. 82 (m. 
2H, CH2). 2. 64 (t, 2H, CHj), 6. 39 (d. 1 H, 
CH=CH), 7. 26 (d, 2H, C6H4), 7. 48~7. 68 
(m, 7H. C6H4aiCH = CH). 

mMM9 9 : 4 ' - n - T'D tf Jl/:7 ai - JW- 4 - ( 2 - t e r t 



^— ' BrCHaPhBr 



NEIg/ CHaCN / PPhj / Pd(OAc)2 



^ CsHy^^^^-OCHg-^^— CH=CH?0C{CH3)3 



H20CHCOOC(CH3)3 

10 (i) 4' - n - :/D b!;w:7 3i^;p- 4 -:/D^'^>>?;vx— ^;pto 

|ligM2 7 y (i) f;:43ViX. 4- ('^>f^JV:t4^ :7 

15 (i) t|Sl^{cUT4' - n - 7° D tf ;V 17 x - 4 - P ^ 

(ii) 4* - n -:/P tr;i'7xx;i.- 4 - (2-tert-:/h^ 
s^:&;i/:j?x;nf x;v) '^>i?;ux— 5^;K?5'a-^j£ 

20 i^) -4' -::/ptb::7xx;v^x5^y (i) •C'&fi)cbfc4' -n 

4' - n - >^P tr;U:7 xr:;i/- 4 - ( 2 - t e r t - :/ h 4^ i--;^ ;i/ 
7}?x;nfx;v) ^>i^;l.x-7^;u^#fe. 



wo 02/079131 



PCT/JP02/03140 



139 

»H-NMR (CDCla) P P m : 0 . 91 (t. 3 H. CH3). 
1. 55 (s, 9H. tert-Bu). l. 53~1. 719 <m. 
2H, CH2), 2. 52 (t. 2H, CHg). 5. 06 is, 2 H. 
OCH2). 6. 37 (d. IH. CH=CH), 6. 88 (d. 2 
5 H, CeH4), 7. 09 (d, .2H, C6H4), 7. 43 (d. 2 
H, C«H4). 7. 52 (d. 2H. C^H^), 7. 59 (d. 1 
H. CH=CH). 

^■mn 10 0:4' - n -^>^;i'73i::i;W- 4 - (2 - t e r 

t -r^ h4^e^ij;i/5l?— ^>v^x— h('fb-&«& i o o)tD-& 
10 ^ • 



CsH,n-\ >-OH THF/PPh3/DEAD^ CsHir^;^09 

HOOCPhBr O 



NEts / CHgCN / PPhs / PdCOAi^j 



H2C=CHCOOC(CH3)3 

(i) 4* -n-^>5^;V7x::i;i/- 4-:/D^^>y3i-bcD-&^ 

mMm2 4<DP^Ty:^ an) iz^^^^x. 4-:/Dfc!;p^4^>^^-& 

4 - ( t e r t ~Zf h^z^fJ )V^=^)V:t^zy) y^^y—JV^. 

15 4-n-'^>g^;W7iy-;ptp-:;'^D^^ji.sm (Hoocph 

B r) \Zi^?L^&.^. mi^m 2 4 (07.y^y ^ (iii) tI^^K:UT4 ' 

(ii) 4' - n -^>5^;i':7 4 - ( 2 - t e r t h ^ 

20 4 4 IC^SV^T, 4- ( t e r t v:^j;pJ|^x;W:t^ 

• >>) -4' -:^n^b*7xx;U*XT-!y y (0 T-&£Ktfc4' -n 

-^>5^;w:7 xx;v- 4 p^'^>\/x— h ir, 

- n -^>5^Jl/:7xx;V- 4 - ( 2 - t e r t -V h^'^i) )V^:=- 
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;l/b*::i;U) ^>\/x— h*#fc. 

^H-NMR (CDCI3) ppm:0. 9 0 (t, 3H, CH3), 
1. 24~1. 48 (m, 4H, C2H4). 1- 55 (s. 9H. 
tert-Bu), 1. 58~1. 7 5 (m. 2H. CHj). 2. 
5 6 4 (t. 2H, CHj), 6. 49 (d, IH, CH = CH). 7. 
11 (d. 2H. CfiH^). 7. 23 (d, 2H, C8H4). 1. 
6 2 (d, 2H. C«H4). 7. 63 (d, 1 H, CH = CH), 8 
19 (d. 2 H, CeH4). 
^}fi« 10 1 : 4 ' - n-^>'5^;W:^-^5/'- 4 - (2 - t e r t 
10 -^\'^%y^)Vi^-j\,\f.ZL)\,) If 7x-;|/(^t:'&iSl 1 0 1)<D'&^ 



NEfe/CH»CN/PPha/Pd(OA(^a /==\ /=\ _„^..9 



C5HiiO-^^^^^-^]^CH«CHCOC(CHa)3 



H20CHCOOC(CH3)3 

(i) 4* - n -^>5^;v^=^^i^- 4 -:7'a^tf >' 31 — 

I^JSM 2 7 (DXT^^y (i) JCfeViX, 4- (^>>';i/:^^>') :7 

^ifcUT4 ' - n - '^>^;w:*"^rv - 4 -:/P^:t*7icX;|/;£#fc. 

(ii) 4 • - n - ^>5^;W:e-^'>- 4- (2-tert-:/h^2^ 

20 ^ifi^^4 4 tcfeViX, 4 - ( t e r t - >^ h^^^v'I^r^Wit^n;!/:^^ 
v) -4' -yp^ t':7 x-;U^7.^ry y (i) l?'&J6gb;fc4' -n 

-^>g^jV?j-^>>- 4 -3^p^:t'>'aix;nc:. MJ^S^J^S / 
~;n&^e>^=^-tf>te:f^^^|jjl^> IIJSM4 4 t i^^irbT4 * -n 

-'^>5^;U:*-^->- 4 - (2-tert - h 5/* Jl/:a^z:;Hf — 
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*H-NMR (CDCI3) ppmrO. 94 (t, 3 H. CH3). 
1. 3 0 - 1. 5 5 (m, 4H. C2H4), 1. 55 (s, 9H, 
tert-Bu). 1. 7 4— 1. 9 0 (m. 2H, CH2), 4. 
5 0 0 (t, 2H, OCH2), 6. 39 (d, 1 H, CH=CH), 
6. 98 (d. 2H, CeH^). 7. 50 — 7. 6 1 (d. 6H, 
C^H^). 7. 6 1 (d. IH. CH=CH). 
^•mm 10 2:2 - n-ynt:;V:t^5>- 6 - (2-tert- 




H2C=CHCOOC(CH3}3 CaH?©-'^'*'*'^^ 

AS'&tf 102 

(i) 2 - n - fcf;p:^^->-6 -:/o^:^-7:$' l/^O'&j^ 
^ifi*!i2 7 (i) te^ViT., 4- (^>>?;V:t^5» 

x/— ;W*2-tHa4^>'-6->^P^:^7^W>t-. Si^^}^** 

15 tp^nicbx 2 -n-':/atf;i'5i-*->-6 - :/'D^:^:7:$^w>^# 

(ii) 2 -n-::^a t!;Vpj-^i/- 6 - (2 - t e r t ->^h=^^v'* 

4 fc^fet^iX, 4 - ( t e r t V^-^tl )Vi!^iL)V:ir^ 
20 5^) -4* - yp^if :7xr:;i/^X7^y :^ (i) T'&^bfe2- (n 

-yp \i)V:^^=^~ 6 - (2 - t e r t - 7^ b ^ >>:<j;i/Jj^-;H:i*n 



\ 
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iH-NMR(CDCls) ppm:l. 09 (t. SH. CHs). 
1. 55 (s, 9H, tert~Bu), 1. 78~1, 99 (m, 
2H. CH2). 4. 0 5 (t, 2H. OCH2), 6. 43 (d, 1 
H, CH=CH). 7. 0 9 — 7. 2 0 (ra, 2H, Ci,>He). 7. 
5 5 7 ~7. 88 (m, 5 H. C « H 4 C H= C H) , 
lliifi*^103:9, 9 -ex [4- (2 - t e r t 




(i) 9, 9 -ex [4- ( h u r7;w:rD^5^;vx;i/*n;i/:r=¥2/) 
10 :7x::i;W] y)V:i-U>o>^^ 

15 ^Jl<i:lCj;D9. 9 - t'X [4- ( h »J 7 JV^T P ^ ^;i'X;i^>l^:^;i' 

(ii) 9, 9 -tfX [4 - ( 2 - t e r t - >^ b ^ JV3}?::i;Hf 

20 ->) -4' -yp^tf:7 xn;v^&x5=-'y ■/ (i) "P-^fifeb/cS, 9- 
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)V:tUy\Z. h U 7x-;i/^X7^ h U - o - h U.;l':*^X:7W' 

9, 9-t!7. [4- (2-tert h^*^:^ 

^H-NMR (CDClg) ppm: 1. 53 (s, 1 8 H. ter 
t-Bu), 6- 29 (d, 2H, CH=CH), 7. 08~7. 4 
5 (m, i4H, CeH4fcCi3H8), 7. 5 1 (d. 2H, CH 
= CH), 7. 7 8 (d, 2H. CisHg). 
10 HiS^Rl 104:1, 4->?(tert - ':f^}V) TVy ^U~h(.it 
1 0 4)®'^^ 

ClOC— ^rV-COa '^^^ > (H3C)3COC-^"°\-COC(CH3)3 

HOC(CH3)3 5 

5^U:7:$';VBI5' D U H 5 . Og (2 4. 6 mm o 1 ) S)K7kt!U 
5 Om 1 $ t e r t -r/^y— ;P4. Og (5 

15 4. Immo 1) ^iD^xmia-t? 2 41^r,gRj&^-arfco SjS^flg®: 

- ( t e r t - -^-V^^l^— b6. Ig (21- 9mm 
o 1 ) ^ntco 

20 ^H-NMR (CDCI3) ppm: 1. 6 0 Cs, 18H. ter 
t-Bu), 8. 02 (s, 4H, CgH^). 

105:1. 3. (tert - h U -fe 

- h(^b'&«!a 1 0 5)©-&*S 
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9 

coa poc<cH3)3 



aoc-^ > WL_^ (HaQsCO' 



HOC{CH3)3 

coa goc{CH3)3 

»H-NMR (CDCI3) ppm:l. 60 (s. 27 H, ter 
t-Bu), 8. 72 (5. 3H. CgHs), 

^JS-^J 106:l-[4-(tert - h ^S^* ;v ;v) 
in/H - 2- (4-n-yPb";V:t^2/>'xn;i') 7-tz:5^l/>(-fb 



OH i Br-4 >-OC3H7 .. . *- 

C3H70-^^^^-<^CSI{C5Ha)a »«aOH/1l**OH ^ CgHTO-^^-CsCH - 



O 

V-/ HOC(CHa)a 



HOC(CH3)3 

10 (i) 1 - t e r t ->^5^;V-4-::^P^'<>Vx— ho-g-^ 

^/'I'ji'i'P U HI;if^A^e;^, *M««J 1 0 4 tl^micbx 1 - [4 
- ( t e r t h=^->;^j;v;}?n;w) :7x-;i'] - 2 - (4 - n - 

15 (ii) 1- [4- i t e r t ~Zf h^i^iJJl-^^:^)^) 7x:^;i/] - 
3 1 (DXr-yy (i) l:ii5ViT. 1 - n-yp tf;V- 4 - 
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D^^>Hf>t )Vy-^^U>&Xv'yzf (i) 

LJ^I - t e r t -:/5^;l/-4 -:/D^r^>yx-h tmgf^3 2 
C!)7.-7^';/y (iii) Tf'&J^fcbfc 4 - n -^D If ;V:^^->:7 xn;VT-fe 
5^l/>lCf^^^ei^. ^iS^aiS KDX^^j;:/ (i) ilRimi:ibTKJiS: 

-2 - (4-n -:/a t!;i/:t-^^>:7ain;v) 7'fe5^P>*#fe. 

»H-NMR (CDCI3) ppm: 1. 06 (t. 3H, CH3). 
10 1. 60 (s. 9H, tert-Bu). 1. 73 — 1. 91 <m, 

2H. CHj). 3. 95 (t. 2H. OCH2), 6. 88 ( d . 2 

H, CeHj, 7. 48 (d, 2H, CgH^). 7. 53 (d. 2 

H, C6H4), 7. 95 (d, 2H, C6H4)o 

^SI««J 107:1- [4 - (tert - ^ b 4^ 5/-:^ y 
15 - 2 

- <4-n-:/P tr;^7ccr:;^) T-fe?^l^ >('fb-&% l O 7)«>-8^fiJ£ 

/=% Neb/Col/PPh3/Pdaa<PPha), /=\ MeOH/INWH 



0=CH- 



H0C(CHg)3 

107 

3 1 (DT.'Tv y (i) (c^ViT, 1 - li -^n tr;v- 4 

20 P^^^-if^-i h U p<5^Jl^>''J;PT-tf L/>^lliSfi'J 1 0 6 ©7.-r 
y (i) T'&B^bfc 1 - t e r t 4 - ^ □^^>l/X- 

b t^JE^y 3 1 ^ (ii) 4 - n - :7' P If 7 x 
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^^mm-T^mnm^. ^^1j'>T'fli^rHrse:itcJ;t) 1- [4 
- (t e r t ~-:/h^z^t})Vt^-)l^) yx.~)Vl - 2 - (4-n- 

^H-NMR (CDCI3) ppm:0. 95 (t. 3H, CH3), 
1. 59 (s. 9H. tert-Bu). 1. 5 9 — 1 . 7 5 (m, 
2H, CH2), 2. 60 (t, 2H, CH2), 7. 18 (d, 2 H. 
CeH4), 7. 46 (d. 2H, CgH^). 7. 55 (d. 2 H, 
10 C6H4). 7. 9 6 (d, 2H. CftH4). 

^mm\ 0 8 : 4' - -4- (t e r t 



COOC2H5 MeOH/lN>KOH^ CaHyO-^^^V-^'^'VK^C^ ^^^> 



108 

(i) 4- (4 - k K P^~>:7a:-;t/) ^Ji.#mxg^;j/ o^fiE 
15 Hifi^S 3 <^)X7^y y (i) {C:teVJT. 4 -n-:/D t!;i/^S#m 
^4- (4 - k F P^^S^^xnA) ^S^miC, ^tJ^y— ;P<&X^ 

20 (ii) 4- (4 -n- >'Dk:;i':t=^->:7xii;u) ^.s>#^o^j$ 
2 4 0x5^-/ y (ii) \z^\^x. 4 - 1 Ha^^v-^msm 

p^5^JVi£X^^yr?^ (i) T?-&^L;fc4- (4 - t H □^v'^ xx;i/) 
^m«mxg^;l/lC{^;5LSi^^V. ^Jfi^^j 2 4 «)X5^>y 7^ (ii) 
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\zhX4 - (4 -n -:/Dt?;V:t4^'>7xz:;V) ^Ji#mx5^;PSr 

(iii) 4* - (n -:;^P tf;l':^4^5^) - 4 - ( t e r t -:/h>-> 

5 ys^v-:f (ii) -I?'&^bfc:4- ( 4 - n - ^ P t! v' :7 x X 

^Jl.#@^ 5 . 0 g (19. 5 mm o 1 ) lirii^-fb^^^t 10m 

1 0 4 t|^«l^fcUX4 ' - (n -ya fJl/:t^>>) -4- (ter 

10 »H-NMR (CDCI3) PPmrl. 07 (t. 3H. CHs). 
1. 61 (s, 9H. tert-Bu). 1. 78~1. 94 (m, 
2H, CHz). 3. 99 (t, 2 H, OCH^). 6. 99 ( d , 2 
H. C6H4). 7. 5 5 (d, 2H, CgHj. 7. 60 (d. 2 
H, C6H4). 8. 02 (d, 2H. C6H4), 

15 Hii^J 109:4 - (t rans-4-:/Dt:;P5^i57 D'\^>';i') 
- 1 - t e r t -r^^Jl'^>:/X- K(Yb^#J 1 0 9)<Z>'&J* 



CaHr-^-x:^^ >-Br CgHy-^-Sr^T-l /-MgBr 



Mo ^ ^--^ CO2 



HOC(9Ha)3 ^ ^-^ 6 

fi:«« 109 

(i) p - ( t r a n s - 4 - :/D t:;V'>'^^ D^=^e^;v) ^ms^o 

20 •T^:^^'>«^ A 0 . 8 8g (3 6. 7 mm o 1 ) 1 - (tran 
s - 4 - n - f;i/->>7 4-::^o=&'<>-if>i 0. 

0 g (3 5 . 6mmo 1 ) h z> M Ha7^ >5 
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Oih 1 (O^miJ^f^mMX^fcG r i g n a r dl*^^. V^-iT-i 7. 

TKSfel&i^m. b>X>T?li*g^r-5J: ^rfcJ: D> p- (t ra 
n s - 4 -r^De;V$/:^D^^>';i/) ^S^^? . 5 g (3 0. 5 
5 mm o 1 ) S:#fc. 

(ii) 4 - (t rans-4-yp a^^z^Jl^) - 1 - t 

e r t -':f=^)U^>'/Ji—h(D^^ 

mMmi0 8(D (iii) fc:feViT, 4- ( 4 - n - t;;V:^# 
:7xZi;V) (O -Xf'&^Ufcp - (trans- 

8<D (iii) aiim^ttcUT'&^u:^^. xiS' 7-;i'-r?^jfeS-rs t 

tCck04- (trans - 4 ~':fu\>)V~^^ u^=^zy)V) - 1 - t 
e r t -:/5^;p^>^/x— b 

iH-NMR(CDCl3) ppm:0. 90 (t, 3H. CHg), 
15 0. 9 5 — 1. 5 5 (m, 9H. C a ^ ^ i ' 1- 55 (s. 
9H. tert-Bu). 1. 8 4—1. 99 (m, 4H, CgHi 
o), 2. 49-2. 67 (m, 1 H, C^Hjo). 7. 35 (d. 
2H, C6H4). 8. 06 (d, 2H, CgH^). 

110:4 - (4-n-:/a t!;i/ y'lx;^') - 1 - t e r 

20 t -:^5^;i'^>>/x- hc-fb-g-fe 1 1 0)<o^/d& 

(i) 4- (4 -n-7'Ptf;U7a:XJU) ^.S^^O'&IEK 
HJg^il 10 9 (hTs^^y y (i) J343Vi*T:, 1- (trans-4- 
n -:/D trjve^i^ P^=¥->Jl/) - 4 -:/n^'^>-fe*>?:4 - n 
25 nt!;P-4' - 7'a^lf7xx;i/tC'f-^A^i^J^^. I^ifi|?ii0 9©x 
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T^^y (i) izmm\zVX4 - (4 - n-:/n t!;v:7x::i;v) 5fem# 
(ii) 4 - ( 4 - n - :/n t!;P7x-;i/) - I - t e r t 
5 ^J£031O8(O (iii) lC:feViT^ 4- ( 4 - n - tf ^W^ + i^ 

(i) -e'B-^L';fe4 - (4 -n -ya 
b:;v7a:-;v) ^ja^mtcft^s^^i, His^i 0 8© (iii) tm 

-n-:/Ptf;i^7j:Zi;W) - l - t e r t -':/^JV^>)/3i- h=S: 

10 

^H-NMR (CDClg) ppm:0. 98 (t. 3H, CH3). 
1. 60 (s. 9H. tert-Bu). 1. 60~1. 80 (m. 
2H. CH2). 2. 65 (t. 2H. CHj), 7. 28 (d. 2 H. 
CgH^). 7. 55 (d. 2H, CeH^), 7. 63 (d, 2 H, 
IS CsH*). 8. 04 (d. 2H, CeHi)- 

mtl&m lll:9-C4-(tert - h ^ >^:^ 

1 1 l)(D^^ 




111 

20 2 0 tC:feViX> - t e r t - "Z^ 9^ ;V — 5}? - h^9. 

9-t:x ( 4 - 1 F o=^v7xxju) >';i'^w>tc^bT 1/2 

fflVi, i/Ujjtj^^JP;??^ A : '\:^-t^>/l^mxg^;^= 7/3) 

TJpl^-r^U^^^ ^JS^iJ 2 0 tl^littcpx 9 - [ 4 - < t e r t - 

:r h^->:ft>;U3j^x;P:t=^ v) 7xx;H 9- [4-k:HP^v'7x 
25 — iU] y }i:tu>^mrc^. 
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iH-NMR(CDCl3)ppm:l. 55 (s. 9H, tert 
-Bu), 6. 67 id. 2H, C^Hi), 7. 00 (d, 2H. C 
eH^). 7. 06 (d. 2H. CgH^). ?- 19 (d, 2H, Ce 
H4). 7 . 2 2 ~ 7 . 3 9 (m, 6 H. 
5 CaHs), 7. 75 (d. 2H. CjaHj). 

112-185 (^JSM 1 ~ 1 1 1 T'# & nt^z^ts^mn 

(1) 

mU\z. t: FD=^|p>';>S©'5-^ 3 7 t-BOC (tert 

o^u tf^;v:7x/-;vmiigo . 5 mssp<£Jiox.> TbB^s; (a) t 



(2) M^^mmWi^m(omm. 

mmT^T-y^ (1) 7?#&n^^^tt(Si&^t^J-^ ^iic^-rtu 

(3) rM. ^^^) 
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by hicx 10 0 1 ^^fB^tni^bifc. ^v^-e, 2 4 8 nm 

(^^^> (^) FPA- 3 0 0 0 EX5, NA=0. 63) 

A-<£^'y b:/!^- hfcx 1 0 ox:"T?iii)'isfial^ufcm. 2. as 

tS IB >^ ^ n tS' - > ^ ^ ^ UJl T <^ J; -5 J;: T ^ # 1i ^ ^ ^ " 
: 0 . 2 5 MmO^-f > : X^ — 7.= 1 : l^^'^X 

(ii)r (;?t?>'7) « : g^«<?)MJJcfc^-rs^4&ft;i>fc^HiJ? (lOM 
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«1 















mm 

(mJ/cm*) 


(|im> 








itmm 1 


1 






5 3 


0.24 


^mm 112 


1 




0 11 

1,/ • XX 


2 5 


0,16 


^mm 113 


1 


^tfttM 1 
^mv^ 1 




2 3 


0.17 


^mm 114 


1 




n 11 


3 3 


0.16 


MMm 115 




<4« ^ tel n 


U . ^ o 


2 3 


0.17 


I^Jfg^ 1 1 6 




1 4 


n *> c 
U . i5 O 


2 2 


0.16 


S^SfiW 117 




1 4 


U • ^ O 


2 2 


0 • 1 6 


118 




«^ feA 

^is^j 1 7 


0 . 0 5 


4 4 


0.18 


ig^iaj&a 119 


1 


^J6« 1 7 


0 . 11 




0.19 


"S^jiiav^ ± £* \i 


1 


1 9 


0 . 11 




n 17 


•sf^ImXri X /J 1. 


1 


IIJS£*?« 1 9 


0 . 18 


0 Q 


n 1 R 


^^//EfS X £f 


1 


mmm 2 0 


0.05 


^ n 


0 17 


JL ^ o 


1 


2 0 


0 . 11 


o O 


0 17 


■^/ffiW X ^ ** 


1 


2 2 


0 , 11 


^ 7 


W . X o 


miiSaM 12 5 


1 


Hffifj 2 2 


0 . 2 5 


o ** 


0 . 19 


^l&M 12 6 
5^ «ia V3 X *i u 


n 

X 


I^M^ 2 4 


0 • 11 




0 . 19 


^li&'M 12 7 


1 


if.. fiM 4 

HJfeW 2 4 


0 . 2 5 


*± o 


0 . 2 0 


^jr^^ 12 8 


1 

X 


2 5 


0 . 11 


3 8 


0.16 


12 9 




j-4-» -M* /ai n P 

^3!S^ 2 5 




4 1 


0.17 


^]^^ 13 0 




^Bfeva 2 D 
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0.16 
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1 
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n 11 

U . XX 


3 5 


0.16 


^mm 13 3 


1 




n 9 p; 
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0.17 


13 4 


1 


2 8 


0 . 11 


3 9 


0.16 


S^SS^I 13 5 


1 


IIJ56«s| 2 8 


0.25 


4 1 


0.17 


mmin i a e 


1 


9 


0.11 


2 5 


0.18 


13 7 


1 


mmm2 9 
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2 3 


0.18 


mmm i s s 


1 


2 9 


0.43 


2 1 


0 . 18 


11156^ 13 9 
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0.11 


2 7 
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MM 3 0 
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^2 
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m^m 15 1 
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2 5 
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— 
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1 8 
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mti&vi 15 6 




± 
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0 . 17 
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0 11 
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0 . 19 
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7— 




s it 
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0.2 0 


16 5 




^H&M 5 4 
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0 . 2 0 


^Mt^i 16 7 


? 
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0 . 2 0 


^SSI^ 16 8 


T 
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TIBaS; (1) T^i^n^^^ft^b'&tF. 
5 A- [( J) (X-P r o)] „ (1) 

» ^ it ^ « 1 13 f« o ^ ® ^ -8- ^fe . 
15 4. fiimSPro*t, ii)r}V:2^->7)V^)Vm^ T'>JUg, 

->i^ dt;1'=^;w^. 5iJ7b>5!iS, &c^:^;wx^:-r ;u»x«n-@ 



wo 02/079131 



PCTAJP02/03140 



155 



s}?ri;i.s. r^H^, »>^i5^>s. 1 lats 

10 7. S: (1) (:ii5ViT. nd«l~ 1 0 1 

8 . TfB^(3b) 



RMAi^— xttM^^oT. Anj^>m^. t;v:3:^$^ 

S^To J , m, X., P r o^ nttMIBiCl^C) 
25 10. TIBS; (4b) 




(3b) 
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mr (f)r 

^^b, AMi, TJ1/4^V'>». T^lz-ir-V^^, r;i'^::iV>*. 

nr}V^u>m. y»j-v>s, :a-=^v'T;v^ v>*. t;w^ 
i/>^^->S. :^7;V/J^n;i'*> 

^^bs n 1 RrXn 2 fl^n-^n^^ltbTO Xtt 1 £A-h©^^l?a& 
0 V n 1 + n 2 ^ 1 ^^^o r, m> X, P r o tttuSB 1^ b) 

^X»*Ty-l^>St?*^ t^. u= 11?*S^:*^1 0IB«c(D3t 

20 |gl4^k-&«^c 

12. it^ssA^ji^ u7)v^u>mx\-s.r ^) -uym-T^ 

13. ^jsgSA'*^ i'i? or;u=^^w>*xti7 u '-i/>»'c 
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14. z2.(j ^ j„.(A3),.(j ,^)„-z=•TS^ns^7K^4rL- 
^y^*t, (a) t::7x/";Wm, (b) (fc D ^-->7 U -JW) 
5 Ci_ioT;W:it7>®. (c) tfX (b Hd4^vTU-;1') ^-iJ^nT;!/ 

■143-- nl+n2=l~l Qir^^m^^l OfB^© 

25 5 iBmo^3^1£^Bgm^#'. 

0. 01/1-100/1 -CabSlif^^l 5 tBfc<Z>!^3fe'tt^iig 



wo 02/079131 



PCT/JP02/03140 



158 

Ofii^fcML-T 1 - 1 0 0 0S»S5~ec&SI»^® 1 5|B^<^^7l& 

5 ^U7t^, jbDi^^asb. ^ ?>fc^^uTAiS7->&j^^i!^-r§:6-^. 
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